


A TOWN AND COUNTRY 
PLANNING AS A SOCIAL SERVICE 


T the recent meeting at Birmingham of the 

British Association considerable mterest was 
taken in a tour of Birmmgham and the Black 
Country, arranged more particularly for the members 
of Sections E (Geography), F (Economies) and 
G (Engmeermg), by the West Midland Regional 
Planning Group By a combination of statistical 
CONTENTS analysis and shrewd observation, this voluntary and 
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In town and country planning, the powers entrusted 


o “© NATURE” to the et authorities are very wide, affecting, 
cee eee A a A a A oth tially at least, the whole of the physical environ- 
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the individual tends either to protest to the local 
planning authority or to appeal to the Minister 
Planners are thus liable to find that their closest 
contacts with the public are with those members of 
it who have real or imagined cause for complaint 
They tend in consequence to decide that the public 
is obstructive, and has to be circumvented m 1ts own 
iterest 

There are other factors which encourage both the 
central and local authorities to feel that the less the 
public knows about their planning schemes the less 
trouble they will have The task of plannmg, m so far 
as ıb 18 not purely technical, ıs largely one of recon- 
cling, or striking a workable balance between, a 
whole series of divergent interests, private and publie, 
short-term and long-term It may seem to the 
planner not only that the layman can have few 
constructive suggestions to offer ın such a com- 
plicated process, but also that the need to consult 
the public may upset the mce balance of needs 
and counter-claums which he has achieved in his 
plan 

In spite, however, of the further danger of arousing 
public expectations which the slender resources for 
building and development in Britam, and the inevit- 
ably slow pace of progress, will deny fulfilment for 
a matter of decades, failure to bring the public to 
understand and approve the aims of such schemes 
would be a mistake Town planning has already to 
contend with the often conflictmg demands of powerful 
public and private interests, as well as with the 
pressure of social forces, such as population move- 
ment, which we have not yet learnt to control Its 
own technical immatumty and lack of experience 
constitute further obstacles which could become a 
real danger ıf the gulf between planners and planned 
be allowed to develop The broadsheet issued by 
Political and Economic Planning 1s not so much a 
warning to the planners as a challenge to every 
citizen of goodwill, and to all who have specialized 
knowledge ın some of the fields concerned, to play 
their part in filung or bridging that gulf, and ın secur- 
ing not merely a sympathetic and helpful handling of 
points of difficulty by local planning authorities, but 
also a widespread public understanding of what ıs 
involved A sustamed mterest must be promoted in 
the processes by which the changes are to be con- 
certed, both at the local level and at the broader 
national level where the claims for land for the 
mulitary and electricity authorities, for example, have 
to be reconciled with those for agriculture and 
national parks 


STRUCTURE OF THE UNIVERSE 


The Structure of the Universe 
An Introduction to Cosmology By Dr G J 
Whitrow (Hutchinson’s University Library, No 29) 
Pp 171 (London MHutchinson’s University Library, 
1949) 7s 6d net 
R WHITROW is to be congratulated on this 
survey of the cosmologies of essentially the 
pre-1939 period The remarkable achievements of 
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Hubble and his colleagues are described ın deta:l— 
distance measurements, the velocrty-distance law, 
and the large-scale uniformity of the distribution of 
matter m space being fully and adequately tieated 
Then follow two chapters that deal with space-time 
and the theory of relativity These are written in a 
fluent, expert style and should prove of great valy 
to the lay reader They provide an excellent nd 
duction to the difficult problems of cosmology thì 
are treated ın the last part of the book 

In cosmology more significance 1s attached to a 
few observational results than ın any other branch 
of science At first the uniformity of space and the 
red-shifts of the spectra of the extra-galactic nebulae 
formed almost the only evidence available to cos- 
mologists, and ıt was perhaps natural that some men 
of science should have come to regard this as a 
somewhat flimsy basis for the support of such weighty 
matters But, as Emstem humself has pointed ou; 
1b 18 difficult to gamsay the orthodox interpretation 
of the red-shifts without undermining the whole 
structure of physical science Nevertheless, 1t 1s of 
the first importance that our store of observational 
knowledge on this subject should be extended to the 
maximum degree, and ıt ıs for this reason that such 
great efforts have been made by Hubble to obtaim 
crucial information from nebular counts The com- 
pletion of this work 1s only now within sight In the 
meantime, by good fortune, vital new information 
has accrued from developments in ast:ophysics 
Most mmportant are, first, that several methods of 
deriving the ages of the stars within our own galaxy 
ali yield results close to 4,000 million years, and 
second, that the galaxies must have condensed from 
a more diffuse background Both these new require- 
ments have a serious ımpact on many of the older 
cosmological theories 

Dr Whitrow discusses the age of our galaxy at 
length, and directs attention to the discrepancy 
between the four thousand million years given by 
astrophysics and the very short age of the universe— 
no more than two thousand mullion years—demanded 
by many systems of cosmology Perhaps even greater 
weight might have been attached to this discrepancy, 
especially ın the case of Milne’s kinematical theory 
Milne was able to avoid many of the difficulties 
of other cosmologies by means of his dual time-scale 
But this no longer suffices to explam away the ages 
of the stars, which are now determined by a method 
that uses the physical time-scale This gives four 
thousand mullion years, in agreement with methods 
that use the dynamical time-scale 

Although this review is not tended to be eritical 
of Dr Whitrow’s book, there ıs one error that should 
be pomted out In the final paragraph on p 147, 
Milne’s explanation of the origm of angular momen- 
tum is highly commended. This part of Muilne’s 
theory has always seemed to the reviewer to be open 
to the serious criticism that many satellites of the 
great planets show no evidence of a large spontaneous 
increase of angular momentum Also, Dr Whitrow 
18 wrong m saying that apart from Milne’s theory 
there 1s no explanation of the origin of the spins of 
the galaxies For this follows without difficulty m 
any theory that regards the galaxies as condensations 
in & diffuse gaseous medium 

But for the 1est, the book is emmently readable 
and is packed with a fund of mteresting historical 
details It cannot fail to be a great success with all 
who are mterested m the fascmating problems of 
cosmology F Hoye 
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TECHNOLOGY OF POLYMERIC 
MATERIALS 


Fundamentals of Synthetic Polymer Technology in 
its Chemical and Physical Aspects ` 

By R Houwmk (Elsevier’s Polymer Series, No 1) 
Pp xu+258 28s 


Elastomers and Plastomers 
Ther Chemistry, Physics and Technology Edited 
by R Houwmk (Elsevier’s Polymer Series, No 3 ) 
Vol 1 General Theory Pp xiv-+495 652s 6d 
Vol 2 Manufacture, Properties and Applications 
Pp. xvi+515 50s 6d Vol 3 Testing and Analysis 
Tabulation of Properties Contributed by B B S T 
Boonstra, A G Epprecht, R Houwink, J H Teeple, 
J W F van’t Wout Pp 174 27s 6d 

(New York and Amsterdam Elsevier Publishing 
Co , London Cleaver-Hume Press, Lid , 1948-50 ) 


WEEN chemistry 1s recerving so much pubheity 
concerning the misapplication of its discoveries, 
16 18 a pleasant contrast to turn to achievements by 
scientific workers, mainly chermsts, which have led 
to notable contributions to the amenities of modern 
hfe 

Half a century ago, students of chemistry were 
ımpressed by the classical achievements im the 
synthesis of mdigo, yust as ther predecessors had 
been inspired by accounts of the synthesis of alhzarin 
and even of the production of artificial ultramarime 
Just before the First World War, a new trend in 
synthetic chemistry was revealing itself ın attempts 
to progress beyond the earlier observations on the 
more or less spontaneous polymerization of isopreno 
to the preparation of rubber-like products by the 
forced or controlled polymerization of butadiene 
hydrocarbons generally In Germany, these researches 
led to the small-scale manufacture of a new synthetic 
rubber, which although deficient ın the more lively 
qualities of natural rubber nevertheless yielded a 
serviceable ebonite on appropriate vulcanization 

Later, advances came more rapidly with discovery 
that the properties of the polymerized product could 
be improved by modifying the molecular structure 
of the monomeric butadiene (for example, by using 
chlorobutadiene or chloroprene instead of the simple 
butadiene), or by ‘copolymerization’ of the butadiene 
with a second unsaturated compound, or by effecting 
polymerization of the ‘monomers’ ın emulsion or in 
solution By these modifications of procedure, 
synthetic rubbers were obtained of such improved 
quahty that they attamed commercial importance 
Moreover, the new technique enabled the synthetic 
chemist to enhance the qualities of the product in 
selected directions so that an assortment of ‘rubbers’ 
with specific advantages for an appropriate range 
of special uses became available Thus arose the 
manufacture of such well-known new types of 
‘rubber’ as neoprene, ‘butyl rubber’ and the bunas 

Concurrently with these advances there came 
rapid progress in the field of synthetic thermoplastic 
products This term comprises two types of materials, 
namely, those made by chemical treatment of high- 
molecular products provided by Nature and those 
ım which the macromolecules are formed by chemical 
processes from substances of low molecular weight 
Typical examples of these two groups are cellulose 
nitrate, or celluloid, and the phenol-formaldehyde 
‘resins’ Both these developments have mvolved 
systematic and detailed investigations mto the pre- 


NATURE 


ee ~ ~ = ~ we 


575 


paration of possible new materjals for eventual trans- 
formation mto desired elastomers and plastomers, 
elucidation of the molecular-structura]l features of 
these two groups of products, discovery of means 
whereby the physical and mechanical characteristics 
of ether group may be modified as desired, and elab- 
oration of methods for makmg the most effective 
use of the products whether for conversion mto 
moulded articles, sheeted maternal, filaments or 
fibres 

It ıs the am of No 1 and No 3 of the Elsovier’s 
Polymer Series of publications to give a general 
deseription of the fundamental background of the 
chemical and physical factors in the preparation and 
use of polymeric materials for manufacturing pur- 
poses In No 1, “Fundamentals of Synthetic Polymer 
Technology”, which ıs a revised edition of the book 
previously published with the title ‘Technology of 
Synthetic Polymers”, Dr R Houwink has primarily 
ın view the requirements of university students The 
subject-matter meludes the molecular and colloid 
chemistry of polymers, their more ımportant mech- 
anical and physical properties and methods of testing 
these, and their general processing, followed by an 
account of the manufacture and outstandmg pro- 
perties of dustrial products of this type, whether 
obtamed by chemical treatment of natural colloidal 
products or by synthesis from non-colloid raw 
matenals This book has the advantages of single 
authorship and of revision from the previous edition 
The English is generally good, although occasionally 
a httle awkward, and author and subject indexes are 
provided, the rendermg of proper names is more 
accurate than m many books of this class There 1s 
a notable freedom from misprints or errors , „among 
the few to be encountered are the description of 
ethylene dichloride as dichloroethylene (p 23), and 
the classrfication of ‘Phoform’ (p 232) as a cyclized 
derivative of natural rubber of the same type as 
‘Vulealock’ No mention ıs made, as such, of the 
class of product derivable from natural rubber by 
treatment with stannic chloride , but stannic chloride 
1s erroneously mdicated (p 188) mstead of sulphur 
chloride as the agent for the manufacture, from 
unsaturated fatty oils, of the rubber substitute 
known as white factis 

In No 3 of the Series, “Elastomers and Plastomers 
ther Chemistry, Physics and Technology”, the 
ground covered ıs similar, but the treatment 1s 
much fuller and is extended to melude also some 
natural products such as natural resins and asphalts, 
so that No 31s made up of Vols 1, 2 and 3 on “General 
Theory”, ‘Manufacture, Properties and Applica- 
tions” and ‘Testing and Analysis Tabulation of 
Properties”, respectively The three volumes of 
No 3 are edited by Dr Houwmk and contam 
altogether some twenty-five chapters contributed by 
thirty experts representative of Great Britam, 
France, Holland, Switzerland and the United States 
One result of this diversity of authorship, which 
might have been obviated by thorough editing, 1s an 
meonsistency ın termmology and also in spellmg 
Scme overlapping ın the matter of various chapters 15 
scarcely surprising , but there are indications of some 
haste ın the editmg Accordmg to the table of 
contents as given on the dust cover of each of the 
three constituent volumes, Vol 1 should melude a 
prefatory statement by Dr Houwink, but this preface 
has been omitted without comment However, it 
seems evident that ıb was intended to explam the aims 
of this publication on “Elastomers and Plastomers”’, 
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which provides a reference book for the technologist 
and research worker in this rapidly growing field of 
apphed chemistry and physics 

In Vol 1, © Koningsberger (Holland) contributes 
a chapter on the organic chemistry of the various 
types of macromolecular compounds and their 
synthesis , a chapter follows, by H Wechsler, W P 
Hohenstem and H Mark (United States), dealing 
with the kinetics and mechanism of polymerization- 
(and copolymerization-) reactions and of ‘poly- 
condensations’ G J van Amerongen (Holland) then 
contributes four chapters discussing respectively 
the molecular and colloidal constitution of high- 
polymers, the characteristic mechanical properties 
of these high-molecular colloids and the imfluence of 
temperature on elasticity, and the structure of 
elastomers and plastomers as revealed by methods 
based on X-ray patterns, birefrmgence, and the mfra- 
red, ultra-violet and Raman spectra, which 1s followed 
by a theoretical consideration of thew permeability 
behaviour to gases and liquids and of their thermal 
conductivity , and the swellmg and solubility be- 
haviour towards liquids, the characteristics of the 
solutions and their application to determmation of 
the magnitude and distribution of molecular weight 
im such polymers L Hartshorn (Great Britam) 
provides a chapter on the electrical properties of 
plastics and elastics, and R S Colborne (Great 
Britam) one on the theory of action of plasticizers 
and on their use In view of the sub-title “General 
Theory” ıb ıs rather unexpected to find the further 
inclusion of an opemmng statistical chapter to Vol 1, 
by H A Frank (Holland), on the economics of the 
plastics undustry with respect to production, and 
another chapter, by H Gubello (France), on the 
mechanical operations involved in the manufacture 
of various types of finished product 

In Vol 2 of No 3 the various authors deal with 
the ‘Manufacture, Properties and Applications” of 
the separate groups of elastomers and plastomers 
Dr Houwmk, with the assistance of © P A 
Kappelmeier (also of Holland) on resns for varnishes 
and lacquers, deals with the promiment class of 
phenol-formaldehyde plastomers, A van Royen 
(Holland) with 10n exchangers based on synthetic 
resins, G Widmer and K Frey (Switzerland) with 
the urea and melamme resms, H T Neher (United 
States) with polymers derived from ethylene and 
ethylenic compounds, for example, the vinyl, allyl 
and acrylic polymers as well as polystyrene, V E 
Yarsley, H Kitchen and W J Grant (Great Britain) 
with the esters (organic and morganic) and ethers of 
cellulose, and the various rayon fibres, givmg inci- 
dentally an account of the fundamental structure 
of cellulose rtself and of methods of analysis for 
cellulose plastics, A D Whitehead and S H 
Pinner (Great Brita) with protem plastics, and 
C Diamond (Great Britam) with synthetic fibres 
from protems Synthetic polyamides (for example, 
nylon), silicone polymers, alkyd resins and natural 
resins (and their derivatives) are handled respectively 
by L F Salisbury, J R Elhott, J R Patterson 
and I C Clare (all of the United States) Chemical 
derivatives of natural rubber, for example, cyclized, 
oxidized, chlorinated and hydrochlormated products 
are described by T R Dawson, and synthetic 
rubbers by W J S Naunton (both of Great Britain) 
A section on asphalts by R N Traxler (United 
States) ends this volume 

Vol 3 of “Elastomers and Plastomers”, sub-titled 
“Testing and Analysis Tabulation of Properties”, 
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18 10 five chapters A very short mtroductory chapter 
by Dr Houwink is succeeded by one by J H Teeple 
(United States) reviewing methods for testing mould- 
ing qualities and various mechanical or physical 
properties of the shaped materials and the influence 
of external conditions on the test results, the 
amount of detail ıs rather uneven A chapter then 
follows by A Q Epprecht (Switzerland) on the 
chemical analysis of polymers covermg tests for 
detecting various elements, phenols, methyl and 
ethyl alcohol, phthalic acid, nitrate groups (here 
described as nitro groups), glycerol and other likely 
combmed constituents of plastic materials A tenta- 
tive scheme of systematic qualitative analysis for 
plastics generally 1s then given, but, m view of 
the fact that commercial plastics are not likely to 
be chemically pure, such a scheme would need to 
be followed with care and considerable critical 
judgment, a similar comment applies with respect 
to specific tests for various mdividual plastics based 
on flame tests, specific gravity, saponification number, 
etc Indeed, some of the material of this chapter, 
especially the tabulation of the resistance of various 
polymers to a long lst of chemical agents meluding 
aqueous solutions, appears to mdicate some hurried- 
ness of preparation which, indecd, would accord with 
the survival of the sentence (p 73) “This test 1s 
used to determme which ester an acid, possibly 
present, may exist as” A chapter follows on the 
quantitative analysis of mdividual polymers such as 
the various cellulose esters and ethers, polyvmyl 
compounds, ete , but again, uncritical compiling or 
inadequate editing ıs suggested by the mtrusion of 
qualitative tests some of which have received consider- 
ation, quite appropriately, ın an earlier section, while 
others, for example, chlorinated diphenyl] and chlor- 
inated naphthalene, might be considered out of place 
also for other reasons Almost one third of Vol 3 1s 
devoted to tabulations of properties of elastomers, 
by B B S T Boonstra (Holland), and of plastomers, 
by J W F van’t Wout and R Houwink (Holland) 
Collections of such data on mechanical and electrical 
properties, etc , are of limited value, particularly for 
colloidal materials 

In “Elastomers and Plastomers” ıt 1s probable 
that Vol 1 on “General Theory” will appeal more 
strongly to research workers, whereas Vol 2 on 
“Manufacture, Properties and Applications’’ will be 
more helpful generally to the technologist and manu- 
facturer The selection of writers has ensured 
authoritative accounts of the different subjects and a 
wide outlook, but inevitably ıt has provided much 
scope for editorial alignments, some opportunities for 
which have survived for attention ın a second edition 
which, for Vols 1 and 2 at least, ıs almost certam 
to be needed The class of materials discussed in 
No 3 1s, as mdicated by the title, elastomers and 
plastomers, but elsewhere ın the volumes ıs described 
as plastics and elastomers, plastics and elastics (ın 
No 1), and even simply as plastics 

Some of the terms which appear ın alternative forms 
at the preference of different contributors are 
sulphur and sulfur, inflammable, flammable and 
flamable , ethyl cellulose and ethylcellulose , methyl 
alcohol and methanol, polythene, polyethylene and 
polyethene, alkyds, alkydals and glyptals, urea 
resins and carbamide mouldmg compounds , benzoyl 
peroxide and dibenzoyl peroxide, micelles, micells, 
muicellie, micelle and micelli, Novolacs, Novolaks 
and Novolacks, Koresin, Korosin and Korosine 
Such inconsistencies are regrettable because valuable 
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and comprehensive publications such as these could 
help much towards standardization of terminology 
m a field where there ıs already some tendency to 
laxity, for example, ın the indiscrimmate use of the 
terms ‘curmg’ and ‘vulcanization’ and in the omission 
of the prefix ‘poly-’ from the name of a monomer 
when speaking of the polymerized substance The 
checking of chemical names 1n the individual chapters 
appears to have been carefully done, but attention 
may be directed to trimethylpropane (presumably 
for trimethylol propane) and hexamethylene (for 
hexamethylene tetramine) m Vol 2 (pp 476 and 37 
respectively) Simple misprmts, however, are not 
infrequent Each of the three volumes of ‘Elastomers 
and Plastomers” is ulustrated and has its own 
subject index, but there is no author ındex 

The umportance of mdustrial plastics 18 so great 
and has increased, and ıs still mcreasing, so rapidly 
that the attempt in these books to co-ordinate the 
available information and to grve a constructive 
review of world-wide research results and theories 1s 
praiseworthy and of great potential benefit and 
assistance to scientific and technical workers in this 
field and also to students Furthermore, the record 
of problems encountered and systematically solved 
will provide a fascinating insight for many who have 
a general interest in the achievements of modern 
science D F Twiss 


CHEMISTRY, ANCIENT AND 
MODERN 


Crucibles 

The Story of Chemistry from Ancient Alchemy to 
Nuclear Fission By Bernard Jaffe New edition, 
revised and enlarged Pp xu + 480 (London 
Hutchinson’s Scientific and Technical Publications, 
1949 ) 18s net 


HEN “Crucibles” first appeared in 1930, ıt 
quickly achieved wide popularity, particularly 
in the United States Bernard Jaffe, the author, 
received the Francis Bacon Award for the ‘“Humaniz- 
ing of Knowledge”, and the book was reprinted 
several times In the present edition, which 1s the 
third, the origmal text has been revised, and aug- 
mented by the addition of material describmg recent 
advances in the study of the atomic nucleus Apart 
from the final chapters on the development of nuclear 
studies, the original, biographical, mode of tieatment 
has been preserved throughout The story of chemistry 
is presented ın terms of the work and discoveries of 
historically important chemists, enlivened by the 
background of their personal histories 
Mr Jaffe’s knowledge of the history of chemistry 
and of chemists ıs extensrve, though one or two errors 
may be detected where he deals with borderline topics 
The Watt engine, for example, is described (p 410) 
as bemg the first successful steam engme, but the 
Newcomen engine was at work in the coal pits and 
tin mines some half a century before Watt brought 
out his patent However, from a historian’s pomt 
of view, the main defect of the book les in its bio- 
graphical method of treatment We are presented 
with a succession of chemists rather than with the 
development of chemistry, and so the discoveries of 
the individual ın some cases seem arbitrary and 
unrelated to the connected historical development 
of chemistry itself In a sense, the development of 
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science has always transcended the individual worker, 
and this becomes more evident, 1f not more true, the 
nearer we approach to the present day Thus, in the 
final chapters of “Crucibles”, Mr Jaffe of necessity 
has placed less emphasis upon the biographical 
approach and treats the development of nuclear 
chemistry more as an organic whole, bound together 
by the logie of inference and experiment 
Biographies, however, provide much more detail 
of human interest than austere analytical works, and 
m this ‘‘Crucibles’”’ excels, rangmg over such topics 
as the usefulness of Dalton’s colour-blindness and the 
content of Kekulé’s dreams It is a most readable 
work, for Mr Jaffe has an eye for quant detail and 
a style that ıs fast-moving, though sometimes rather 
sensational S F Mason 


HEAT TRANSFERENCE 


An Introduction to Heat Transfer 

By M Fishenden and Prof O A Saunders 
206 (Oxford Clarendon Press, London Oxford 
University Press, 1950) 15s net 


HIS concise account of the science and practice 
of heat transfer has been written to meet the 

needs of university students of engmeermg When 
1t 1s remembered that many of the sumplest laboratory 
experiments on heat transfer mvolve some very 
difficult theory for even a partial explanation, ıt will 
be realized that the large-scale problems of engineering 
and industry are only tractable by the use of approx1- 
mations of sufficient accuracy for the job m hand 
This kind of work, above all, requires a firm grounding 
m fundamental physical prmeiples, and the purpose 
of this book ıs to gude the reader in relating 
a large number of practical problems to these 
principles, as the first step towards the solution 
The numerical examples worked out m the text 
form valuable illustrations of the general plan of 
campaign 

In the chapter on radiation, the black-body laws 
are adapted to practical cases, and tables of data for 
the emission and absorption of radiation by flames, 
furnace gases, ammonia and other gases are given 
The straightforward work on steady-state conduction 
1s followed by an interesting geometrical method of 
calculating the rate of rise of temperature at any 
point before the steady state 1s reached, and examples 
on this method are woiked out The dimensional 
treatment of both free and forced convection 1s 
fully explained, and, m the chapter on forced 
convection, there ıs a detailed study of banks 
and nests of pipes, with appropriate tables of 
figures There are also chapters on friction in its 
relation to convection transfer, and on the transfer 
of heat from a condensing vapour and to a boiulmg 
liquid 

When Fishenden and Saunders’s “Calculation of 
Heat Transmission” appeared m 1932, 1t was reviewed 
in these columns as an important book, by which the 
authors had placed workers in the field of heat very 
heavily ın their debt Students will surely feel the 
same about this present volume, which 1s excellent to 
read and ıs directed to their needs with distinguished 
skill and great experience The development and 
growing importance of the subject durmg the past 
twenty years or so 1s evidenced by the range of titles 
and dates of the papers listed m the bibliographies at 
the ends of the several chapters G R Noakes 
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A Text-book on Crystal Physics 

By Dr W A Wooster Reprinted, with corrections 
Pp xxn+295 (Cambridge At the University 
Press, 1949) 2Is net 


HIS book still remams the only British text- 
book entirely devoted to crystal physics It 
can also clam the merit of bemg the first to be 
written with a clear understanding of the relationship 
between the physical properties of crystals and their 
atomic structure This appears to advantage in the 
treatment of the relations between structure types 
and: optical properties Interest ın the expermental 
work 1s particularly well conveyed by the author, 
who has been largely responsible for the excellent 
laboratory course of crystal physics in the University 
of Cambridge He has mecorporated the essential 
principles of Voigt’s standard treatise and achieves 
considerable condensation of the essential mathe- 
matics by the use of tensor notation 
It ıs assumed from the outset that tho university 
student to whom the book is addressed has mastered 
the elements of physics and crystallography, so that 
his knowledge of mathematics includes vectorial 
algebra and can be readily extended to co-ordinate 
geometry and Cartesian tensors Even so, the 
brevity of the more difficult passages gives the 
impression that they are mtended to supplement a 
course of lectures conscientiously attended It 1s to 
be hoped that a new edition will seek a happier 
solution of how to present the necessary mathematical 
equipment Further chapters on the magnetic 
properties of crystals, on fezrro-electrics and the 
physical problems of crystal growth are topics which 
the author may also be tempted to include, if only 
on account of their possible application to industry 
F A Bannister 


Fertility and Hatchability of Chicken and Turkey 
Eggs 

Edited by Lewis W Taylor 

York John Whiley and Sons, Inc , 

Chapman and Hall, Ltd , 1949) 40s net 


T is rather unusual for so many experts to take a 

hand in the production of a book of the kmd under 
review This should make ıt much more valuable 
Dr Taylor has been instrumental m securmg the 
services of nine of America’s leading experts in their 
own particular sphere 

At first glance the book gives one the impression 
that it 1s ‘dry’ and not easily understood, but, as one 
dips mto its pages, each chapter becomes more 
fascinating and exceedingly helpful to those con- 
cerned with the problems dealt with While admitting 
that there are certam pages ın the book which are of 
a technical nature, a large amount of the material 
can be understood by the average layman Never- 
theless, ıt undoubtedly ıs a book for the teacher and 
student, and I should :magine that ıt will fnd a 
place on many library bookshelves 

It ıs difficult to refer to any particular chapter, 
because all are well written, and the matter equally 
well arranged There 1s no doubt, however, that 
Chapter 6, ‘Physical Conditions in Incubation”, 1s 
of great value to the practical man The writer 
alludes to many umportant pomts ın connexion with 
successful incubation, some of which are still doubted 
by operators 

The book 1s ulustrated by @ series of excellent 
photographs It ıs well printed and the general 
make-up ıs very pleasing to the eye There are many 
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reference tables and a good mdex The glossary puts 
@ fimsh to a book which is hkely to enjoy a good 
sale It certamly should find a place in all agricultural 


colleges and farm imstitutes H Howes 

Rinehart Mathematical Tables, Formulas and 
Curves 

Compiled by Prof Harold D Larsen Pp viu-+ 

264 (London Chapman and Hall, Ltd, 1949) 

15s net 


HIS book, as its title suggests, contams much 
information not normally imcluded in a book 

of mathematical tables, and, although there are 
volumes in existence m which tabular material is 
supplemented by lists of formule, the latter usually 
occupy a few pages at most, and do not form a mam 
part of the work 

In this case, 160 pages of tables are provided, 
leaving a further hundred pages for the formule 
and curves The selection of the contents (to quote 
the preface) 1s based on a survey specifically carried 
out ın order to determme which tables and formule 
are most frequently needed for uso m mathematics, 
engineering and physics Part 1 contains the usual 
tables of logarithms, trigonometrical functions, 
exponential functions, ete , to five-figme accuracy, 
and also some statistical mformation, nowadays 
of increasing umportance It would be impossible m 
the space of a short review to list in detail the contents 
of Part 2, which are wide and vaned In particular, 
there are forty-three derivatives, 430 imdefinite 
integrals and sixty-four definite mtegrals, fifty-two 
senes, and about eighty diagrams of well-known 
mathematical curves 

The book 1s well bound, and the general arrange- 
ment and the quality of the reproduction are most 
commendable J H Prarce 


British Fishing-Boats and Coastal Craft 

Part 1 Historical Survey By E W White 
Pp 54+ 20 plates (London HM Stationery 
Office, 1950) 2s net 


iie first ımpressıon given by this catalogue is 
that ıb ıs Just a paraphrase of the earlier work, 
“British Fishing and Coastal Craft”, by the late 
Mr G S Laird Clowes This ıs unfortunate, for it 
conceals much useful new material which has been 
put mto it I feel that ıt could have been re-cast 
in such a way as to do more justice to both 
authors This is only a very mmor grumble The 
catalogue 1s a most valuable work at a most reason- 
able price 

There are some small pomts which might be given 
more consideration ın a future edition Furst, I do 
not feel that enough attention has been paid to 
Captain H Lovegrove’s article m the Marwner’s 
Murror, which appears to give a clear picture of lute 
sterns on the Sussex coast in Ehzabethan times 
Secondly, Wilhem Daniell’s prmts show many 
illustrations of Scottish fishing boats on the west coast 
of Scotland in the early nmeteenth century which 
could be consulted with advantage Double-ended 
decked smacks, Norse-type open boats rigged as 
two-masted luggers, and large cutters are all in 
evidence Fmmally, if ıt was necessary to cite the 
testimony of Julius Cesar three times to prove the 
existence of early curraghs, use might have been 
made of the Massihote ‘‘Perrplus” to show that they 
were employed ım the tin trade with Brittany five 
hundred years earher. T C. LETHBRIDGE 


October 7, 1950 


Popular Fallacies 

A Book of Common Errors, Explained and Corrected 
with Copious References to Authorities By A S E 
Ackermann Fourth edition Pp xv+843 (London 
Srmpkin Marshall, Ltd , 1950) 30s net 


T ıs almost exactly twenty-seven years since the 
third edition of this well-known work of reference 
was published, and m his preface the author states 
that eight hundred additional fallacies have been 
dealt with, an mcrease of some 60 per cent on the 
number meluded earher He adds, rather frighten- 
ingly, that he has still some 1,150 probable fallacies 
on his card mdex but “insufficient evidence by which 
to convict them” This statement gives a fair mdi- 
cation of the meticulous care with which Mr Acker- 
mann weighs the arguments before he demolishes 
any one of our cherished illusions 
The field covered by the book 1s very wide, and 
the reader will mdeed be well mformed if he cannot 
associate himself with Sir Richard Gregory’s remark 
m the mtroduction that he has ‘derived both 
pleasure and profit from excursions mto all its parts” 
He will need, too, to be made of sterner stuff than 
the reviewer if, after reading with some self-satis- 
faction an exposure of a fallacy to which he has long 
since ceased to subscribe, his eye ıs not caught by 
another, less familar, and then another and so on 
until, before he realizes what has happened, the 
hours have flown and he has become a wiser man 
than when he started his perusal A good book 1s 
furnished with a good mdex 
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Modern Methods for the Analysis of Aluminium 
Alloys 

By a Committee of Chemists convened by ALAR 

(the Association of Light Alloy Refiners) Editors 

G H Osborn and W Stross Pp vu-+144 (London 

Chapman and Hall, Lid , 1949) 13s 6d net 


HIS book ıs the outcome of the work of a 

committee of chemists of a group of firms 
specializing m the refinmg of secondary aluminium, 
and, ın the belief that the results would be of wider 
interest, these have here been published In addition 
to volumetric and gravimetric methods, photo- 
metiic, electrolytic and polarographic processes, 
now firmly established, are well described Spectro- 
scopic methods, though widely employed, have been 
excluded on the ground that this field would require 
a book to itself The important, but sometimes 
neglected, subject of the sampling of the material 1s 
given special attention To all concerned with the 
analysis of alummrum alloys this book can be 
strongly recommended. 


Proceedings of the Second Rubber Technology 
Conference held under the Auspices of the 
Institution of the Rubber Industry on June 
23-25, 1948, at the Central Hall, Westminster, 
London, S W | 

Edited by T R Dawson with the assistance of 

C M Blow and G Gee Pp xxxu+523 (Cambridge 

W Heffer and Sons, Ltd, 1949) 63s net 


HE issue of the collected papers contributed to 

the 1948 Conference on Rubber Technology 
(reported m Nature, 162, 204; 1948) provides a 
convenient reference book covermg a wide range 
of topics connected with the science and technology 
of rubber. The papers are arranged under the 
followmg sectional headmgs synthetic rubbers, 
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chemistry of rubber, physics of rubber, testing and 
analysis, latices, compounding ingredients, factory 
processes and products The mtrmsic value of the 
papers is enhanced by the high quality of the printing 
and bmdmg, and of the editorial work and general 
arrangement Papers are followed by summaries 
of the discussions which took place at the meeting, 
and a report of the discussion on tensile strength, 
hardness, abrasion and tear testing ıs mcluded 
L R G TRELOAR 


Modern Science and its Philosophy 

By Philipp Frank Pp 1x+324 (Cambridge, Mass 
Harvard University Press, London Oxford 
University Piess, 1949) 36s net 


HE author of this collection of essays 1s one of 

the original members of the group of thmkers 
afterwards known as the Vienna Circle, and he 1s 
here expounding its logical positivism or logical 
empiricism. The introductory chapter contams an 
mteresting account of the development of the group 
and the derrvation of 1ts ideas from the work of 
Ernst Mach, Henri Poincaré, and a less-known 
French writer, Abel Rey The exposition of Mach’s 
philosophy ın the early chapters 1s also worth having. 
Several chapters are controversial Prof P Fiank’s 
way of dealmg with pomts of view other than his 
own 1s to attach derogatory labels, such as ‘Kantian’ 
ol ‘idealist’, and then dismiss them This follows 
from his belief that there ıs only ‘scientific truth’ 
which 1s genuine (though purely phenomenal), and 
that all philosophies except his own consist of claims 
to some other kind of sham truth In consequence, 
he is considerably embarrassed by the Marxists, 
who make the same claim for ther own philosophy, 
and dismiss his by his own method as ‘idealist’ The 
author’s positive exposition of his own views is far 
from clear He appears to thik that pragmatists 
and Bridgman m his ‘operational theory’ are saying 
just about the same thing as phenomenalists 

ADR 


Introduction to Atomic Physics 

By Prof S Tolansky Thirdedition Pp x1+371+5 
plates (London, New York and Toronto Longmans, 
Green and Co, Ltd, 1949) 15s net, 


HIS new edition of Prof Tolansky’s book can 

be recommended with confidence It contains 
a well-balanced account, suitable for second- and 
third-year students, of the fundamental aspects of 
atomic and nuclear physics and of many interesting 
appheations of these subjects 

There are some minor criticisms one may offer 
Occasionally too much detail 1s given, which tends 
to obscure the more basic aspects of an account 
Sometimes, to go to the other extreme, over- 
simplification leads to some ambiguous statements 
and even errors For example, the idea of stopping- 
power, discussed very briefly on pp 242-243, gives 
the umpression that the stoppimg-power of any 
sheet of maternal ıs proportional to the square root 
of the atomic weight, Prof Tolansky means, of 
course, the atomic stoppmg-power One section 
which might be re-written and brought up to date 
is that on pp 235-237, on the detection of smgle 
a-particles (It mught also be extended to mclude 
the detection of other particles ) 

However, despite these blemishes, this 1s much 
the best book published m Great Brita for mtro- 
ducing atomic and nuclear physics to science students. 

J. D. 


580 


NATURE 


October 7, 1950 vol 166 


HIGH-ENERGY PARTICLES AND MACHINES FOR THEIR 
ACCELERATION 


GROUP of papers on high-energy particles and 
A machines for their acceleration was arranged 
by Section A (Mathematics and Physics) of the 
British Association, and presented at Birmingham 
on August 31 In opening the session, Prof R E 
Peierls said that our interest m fast particles arises 
from the fact that we wish to learn more about the 
nature of the forces occurring m the atomic nucleus 
In the past fifty years, the fundamental laws govern- 
ing atomie structure have been well established The 
experimental data upon which they are based was 
obtamed by a careful study of the interaction between 
electromagnetic waves of suitable wave-lengths, that 
is, ight and X-rays and the ternal electric fizlds of 
the atom The refinements mtroduced by the 
quantum theory were necessary to take account of 
the small distances over which these electric fields 
are acting 
To establish the nature of the forces within the 
nucleus a sunilar study 1s necessary, but the ımportant 
difference arises that these forces are known to be 
not electric in nature They are much stronger than 
electric forces and act over shorter distances, the 
nucleus being of the order of 10° times smaller than 
the atom To react strongly with these forces, 
bombarding projectiles of very Ingh energies are 
necessary For example, with more energetic particles 
than are yet available, we may hope to produce m 
the laboratory a meson heavier than the m-meson 
There ıs some evidence for this particle in cosmic ray 
work At about three times the highest energy yet 
achieved, negative protons may also be expected 
They should occur in a similar way to the creation 
of positive and negative electrons by the mteraction 
of electric fields In addition, we must never over- 
look the possibility of new events occurrmg about 
which we know nothing at present 
Mr D W Fry deseribed recent progress with the 
travelling-wave linear accelerator method for pro- 
ducing high-energy electrons The method employs 
the E-type electromagnetic wave, which may be 
built up m a cylindrical metal tube loaded with 
metal corrugations The velocity of the wave and 
electrons myjected into ıt may be made to remain in 
step as they travel along the accelerating tube 
Radıal defocusing fields may be overcome by applying 
a steady axial magnetic field With an accelerator 
built at Malvern usmg a peak power of 2 MW m 
2-usec pulses on a wave-length of 10 cm, electrons 
were accelerated to 3 8 MeV ima distance of 2 metres 
The maximum accelerated pulse current was 300 
mamp. It 1s now being used at Harwell to generate 
a pulsed source of neutrons by the action of gamma- 
rays on beryllium Neutrons of energies up to 1 keV 
are available to study the properties of materials 
A. 15-MeV accelerator to provide an even larger flux 
of high-energy neutrons ıs now beng made The 
maim characteristics of a 10-MeV machme being 
built for the Medical Research Council in Messrs 
Metropolitan-Vickers Laboratories were also out- 
lmed Mr Fry said that the production of 1,000- 
MeV electrons by a lmear accelerator 1s now bemg 
considered Theoretical studies by Mr Harvie and 
his colleagues show that the power required to 


accelerate electrons to this energy might be reduced 
substantially by usmg wave-guides suitably loaded 
with low-loss high-permuittivity ceramic disks instead 
of the copper diaphragms used so far Experimental 
work upon these new types of wave-guide has been 
started 

Dr L U Hibbard then desetibed the University 
of Birmingham 1,000-MeV proton synchrotron It 
18 a cyche accelerator ın which the particles travel 
around a toroidal-shaped vacuum chamber at an 
approximately constant radius This chamber 1s 
placed between the poles of an Ac magnot, accelera- 
tion takmg place when the magnetic guiding field 
threading the annulus ıs mereasing A radio- 
frequency field 1s produced within the annulus by a 
C-shaped electrode, and the energy of the particles 
mereases if they pass through this field at a suatable 
phase Automatic synchronism between the particles 
and the radio-frequency field ıs mamtained so long 
as the radio-frequency ıs suitably adjusted with 
mereasmg magnetic field In the Burmmgham 
machine the orbit radius is 450 cm The magnetic 
field an the annulus rises to a maximum value of 
15,000 gauss m one second The radio-frequency 
acceleratmg voltage will be 240 volts rms produced 
between the ends of a C-shaped electrode stretching 
130° around the annulus and an outer electrode at 
earth potential Protons will be injected at 0 5 MeV 
and the radio-frequency changed from 800 ke js to 
30 Mc/s durmg the acceleration of the particles 
The magnet construction, excitation and cooling 
were described To prevent an excessive loss of 
particles m the early stages by gas scattermg, phase 
oscillations and other causes, the radio-frequency 
and the magnetic field must be accurately related 
Also the working gas pressure must be not greater 
than 10-*mm of mercury The steps beimg taken to 
meet these requirements were described 

Experments using the 25-MeV electron synchro- 
tron at the Atomic Energy Research Establishment, 
Harwell, were discussed by Mr F K Goward 
Nuclear emulsions have been irradiated with the 
gamma-ray beam and the nuclear explosions produc- 
ing three- and four-pronged stars examined, The 
three-pronged stars are found to be the disintegration 
products of carbon nuclei, the four-pronged ones are 
of oxygen nucle: With carbon photodisintegration 
it 1s found that cne alpha-particle 1s first emitted, 
leaving a beryllium-8 nucleus which then dismtegrates 
mto two alpha-particles The, beryllum-8 nucleus 
may be left ın ether the ground-state or an excited 
level Goward and Wilkins have found that a large 
fraction of the observed events pass through the 
3-MeV level, but some pass through the ground- 
state This latter condition had not been previously 
reported The cross-section versus energy for the 
reaction has been measured, ıt shows a sharp fall 
above 18 MeV ‘This may be due to competitive 
processes, in particular the (y, n) reaction In the 
oxygen disintegration, 1b 1s found that the predommant 
mode of dismtegration 1s via the 9 7-MeV. excited 
level of carbon-12 and not by mutial splittmg into 
two beryllum-8 atoms The carbon-12 in turn splits 
imto berylhum-8 nuclei, which then dismtegrate nto 
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two alpha-particles. Mr. Goward believes that the 
importance of these experiments lies in the informa- 
tion which they should provide for checking up the 
alpha-particle model of nuclear structure and the 
advances in nuclear techniques which are being made 
in these studies. 

Experiments with the frequency-modulated cyclo- 
tron at Harwell were described by Dr. T. G. Pick- 
avance. This machine, which first operated in 
December 1949, makes use of the principle of phase- 
stable particle orbits, described independently by 
Veksler and McMillan in 1945. It is designed to 
accelerate protons to a maximum energy of 175 MeV. 
The magnet poles are 110 in. in diameter and its 
power consumption 350 kW. for a central field of 
16,000: gauss. The accelerated mean beam current 
is 1-5 mieroamp. 

The first experiments carried out have been the 
measurement of total collision cross-section of high- 
energy neutrons in hydrogen. A well-collimated 
neutron beam, produced by the 171-MeV. proton 
ling on an internal beryllium target, was 
by counting recoil protons from a polythene 
he beam with a triple-coincidence telescope 
of three proportional counters. Absorbers in the 
telescope limited the effective energy of the detect- 
able neutrons to 156 MeV. The beam intensity was 
compared: with and without attenuating rods of 
polythene and carbon in it. The measured total 
cross-section was 4-64 + 0-12 x 10-°6 em.” 

The energy spectra of neutrons ejected from 
beryllium, carbon and aluminium targets have also 
been measured and were shown. A triple-coincidence 
telescope was again used, the third counter being 
replaced with an ionization chamber gated to count 
protons over only a limited energy range. The energy 
spectrum was measured as a function of absorber 
thickness between counters for both polythene and 
carbon radiators. The transparency of beryllium, 
carbon and aluminium was found to decrease in that 
order; so also did the yield of high-energy neutrons. 

Prof. P. M. S. Blackett concluded the session by 
describing evidence from cloud-chamber studies of 
cosmie ray showers for the existence of two new 
particles. In December 1947, Rochester and Butler 
published two cloud-chamber photographs containing 
forked tracks of a striking character. It was their 
opinion that one of the forked tracks represented the 
spontaneous transformation in the gas of the cloud 
chamber of a.new type of uncharged particle into two 
lighter charged particles, and the other the trans- 
formation of a new type of charged particle into two 
light particles, one of which was charged and the 
other uncharged. The apparatus has since been taken 
to the top of the Pic du Midi, where the probability 
of finding further similar events should be increased 
by eighteen to twenty times. Six V-tracks have been 
found in the past two months. Prof. Blackett said 
he had also heard from Dr. C. Anderson of Pasadena 
that he has found thirty-four events having similar 
characteristics. Of Anderson’s events, thirty may be 
‘interpreted as a neutral particle disintegrating into 
a positive and a negative particle, and four as a 
“gharged particle going to a lighter charged particle 
and ‘a neutral one. 

From. preliminary analyses of the Pic du Midi 
photographs, it seems probable that the lighter 
particles are m-mesons, so that the disintegrations 
might. be of the form : 
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The energy of the new particle is in the region of 
10° electron volts, and Butler’s preliminary estimate 
of the mass of his z-mesons, 700-800, makes it rather 
lower than the present generally accepted figure. One 
photograph obtained might be open to interpretation 
as a double V-decay, but further evidence is required. 

D. W. Fry 


FINGER PRINTS AND DISEASE 
By F. R. CHERRILL 


Chief Superintendent-in-Charge, Finger Print Branch, 
Criminal investigation Department, New Scotland Yard, 
London, S.W.1 


S a result of examination of the hands of decom- 

posed cadavers over a long period, it has been 
noticed that as a rule the muscles and skin of 
the left hand exhibit signs of greater: decomposition 
than the right. This may be explained by the fact 
that the muscles, tendons, aponeuroses, ete., are less 
developed in the left hand than in the right, and 
would, therefore, less effectively withstand the ravages 
of the elements. y 








Fig. 1 
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Fig. 3 


Im ion of left ring finger taken: top, 
on Nov. 8, 1946; bottom, on Nov. 12, 1948 


There may be other causes for the more rapid 
decomposition of the left hand ; but it would need 
confirmation by the examination of the decomposed 
hands of left-handed persons and of the ambi- 
dextrous. Unfortunately, it is difficult to obtain 
reliable data for this purpose. 

Since the left hand appears to be 
more susceptible to change under 
post-mortem conditions than the 
right, it was thought that the left 
hand of a living person might show 
certain signs indicative of disease, or 
even the approach of disease. A 
study of finger prints of persons 
suffering from certain pathological 
conditions lends some support to 
this contention. 

A fingerprint is a picture of the 
papillary ridges on the distal phal- 
anx of a finger or thumb which is 
obtained by inking the crests of the 
ridges. The immutability of the pa- 
pillary ridges, which are formed early 
in fetal life, is an established fact. 

There are, however, other mark- 
ings which are encountered on the 
fingers of some persons, and which 
are not so evident. They are creases 
which ogeur in the distal phalanges 
of the fingers, and cross the paths of 
the papillary ridges at more or less 
acute angles. When they are present 
they appear in finger prints as white 
lines (Fig. 1). 








Impression of left little finger taken: 
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The white lines are similar in 
appearance to the scars left after the 
severing of the papillary ridges by a 
knife or any other sharp instrument 
(Fig. 2). 

Tt should be emphasized that the 
creases under discussion are not of 
occupational origin but are distinct 
from wrinkling—the result of im- 
mersion, or cracking of the skin 
arising from contact with weak irrit- 
ants, such as lime, soda, ete. Experi- 
ence shows that the skin quickly 
recovers when such contacts cease ; 
the ‘white line’ creases, however, 
though not immutable, are more 
persistent. It is suggested that there 
may be some as yet undefined patho- 
logical cause for the occurrence of 
the creases which give rise to the 
white lines. 

When present in finger prints, 
white lines are ignored for purposes 
of comparison as they are not per- 
manent features and are known to 
increase or decrease, both in size and 
numbers, over given periods. These 
lines are noticeable in finger prints 
of babies and sometimes are mark- 
edly present in the prints of aged 
persons; but they are indicative 
neither of youth nor of age, since 
they may also be found in prints of 
persons of all ages. 

An examination of a large number 
of prints of apparently normal per- 
sons ranging from the ages of 16-75 
years shows that approximately 11-12 per cent dis- 
close these white lines. It has been found that if the 
white lines are absent in the middle, ring and little 
fingers of the left hand they are rarely present in the 
others. They are mostly confined to these three fingers 
and often to prints of the ring and little fingers only. 


top, 
on Nov. 8, 1946; bottom, on Nov. 12, 104 





Fig. 4 
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Fig. 5 
Whatever the pathogenesis of the white lines under 


discussion, their variable occurrence in certain 
pathological conditions and the degree of the lesion 
may be pathognomonic. 

Attached impressions taken of the left ring and 
little fingers (Fig. 3) on November 8, 1946, of a girl 
suffering from Darier’s disease are compared with 
those taken on November 12, 1948. During the two 
intervening years the condition of the skin had 
clinically deteriorated considerably. It will be 
observed that the number of white lines present in 
1946 bad appreciably increased in 1948. On both 
occasions approximately the same pressure was 
applied in obtaining the prints. In afflicted persons 
the ‘white lines’ appear to be more common on the 
ring and little fingers of the left hand than on the 
other digits. They are also more 
common over the areas supplied by 
the dorsal cutaneous branch of the 
ulnar nerve. 

This is further illustrated by the 
finger prints of a medical man suffer- 
ing from lesions caused by radium. 
Fig. 4 shows that ‘white lines’ are 
almost absent from the prints of the 
right hand, but are marked in those 
of the left ring and little fingers, 
especially on the ulnar side of the 
ring finger (Fig. 5). The skin of the 
left forefinger had suffered most 
damage. It may also be significant 
that the disruption of the papillary 
ridges shows some similarity to that 
noticed in the prints of lepers. 
White lines have also been observed 
in the prints of the left ring and left 
little fingers of epileptics. 

That the development of ‘white 
lines’ is not due to a biological pro- 
cess, but may continue after death, 
becomes evident from a comparison 
of finger prints of a woman aged 
ninety years, which were taken on 
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two occasions after death. Although, 
white lines were absent from the 
prints taken on the first occasion, 
they were very manifest in those 
of the left ring and left little 
fingers taken two days later. None 
was present in any of the prints 
of the remaining fingers. 

In a case of poliomyelitis, the 
condition of the patient, 174 years 
old, precluded satisfactory prints” 
of the left hand being taken ; after 
several attempts, however, prints, 
limited in area, were obtained. 
It will be observed that a distinct 
white line appears in the impres- 
sion of the ring finger (Fig. 6). 
Inspection showed that creases 
were not present in any appreci- 
able degree on the other fingers. 
Another outstanding feature dis- 
closed by the prints was the 
abnormal distension of the mouths 
of the ducts of the sweat glands. 
The corneous and Malpighian layers 
of the epidermis also appeared, to 
have atrophied to such an extent 
that in “some areas of the prints 
two fine ridges replaced a single ridge occurring 
in a normal print (Fig. 7). This may have been 
caused by the impingement of the double row’ 
of papille of the dermis, corresponding to, and 
located immediately below, a single epidermal ridge. 
Such a condition is known to appear in finger prints 
taken of the dermis after the epidermis has been 
removed, A test of the sweat deposit from the 
fingers of each hand, obtained through the medium 
of slides, showed that the epithelium debris was far 
greater in the case of the right hand than of the left. 
This is in perfect harmony with the fact that the 
left hand was affected to a greater extent than the 
right. The sodium chloride crystals in the sweat 
deposit were considerably decreased both in size and 
quantity. 





Fig. 6 














Fig. 7 


The finger print test was also applied successfully 
in a case of congenital ectodermal dysplasia of the 
anhydrotic type, attributed to the protracted action 
of fluorine on the pregnant mother!, 
servation of the prints of a person suffering 
from a tubercular spine’ showed that with the pro- 
gress of the disease the papillary ridges had atrophied 
to knife-edge dimensions. 
| Further investigation will be needed before any 
definite conclusions can be arrived at, but it is sug- 
gested that a prolonged scientific analysis of finger 
prints would, in some cases, supply evidence of 
incipient disease and of its progress. Owing to the 
prejudice which still lingers against the taking of 
finger prints, no matter for what purpose, it is 
unfortunately not easy to obtain them from the 
subjects who may prove of interest. 

T wish to express my sincere thanks to Dr. W. 
Howlett Kelleher, physician superintendent of the 
Western Hospital, Fulham, London, S.W.6, for his 
assistance and permission to obtain finger prints 
from a-patient under his care, and to Dr. Isaac Jones 
and Dr. Leo Spira for their helpful advice and interest. 
+ Acta Med, Seand., Stockholm, 127, 570 (1947). 





FORESTRY IN WATER 
CATCHMENT AREAS* 


T necessity for protecting the raw water from 
pollution in a water-supply catchment area, 
even with. the provision of adequate mechanical 
filtration, demands close supervision of human 
activities and land utilization. The report of an 
official committee appointed in recent years to 
inquire into this! recommended that, subject to the 
existence of adequate filtration and measures for the 
disposal of sewage, land in catchment areas should 
be put to the utmost agricultural use. This recom- 
mendation is understandable in view of the consider- 
able acreage of land taken up by water-supply 
catchment areas and the way in which agricultural 
land in Great Britain at the present day is being lost 
to production. At the same time, the factors of the 

* Substance of a symposium in Section K* (Forestry) of the British 
Association, held at Birmingham on August $1. Papers were read 


by R. Mansell Prothero, D. Lloyd, A. T. A. Learmonth and A. E. 
Fordham. : 
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physical landscape—altitude, climate and soil—are 
often unfavourable for agriculture, and in these 
instances the committee recommended that the land 
should be afforested, bearing in mind the requirements 
of adjacent agriculture. 

A recent survey of the progress of afforestation in 
twenty-eight of the larger water-supply catchment 
areas in Britain reveals a very dismal picture. In 
only one is 20 per cent of the area afforested, and 
thirteen have no land under forest. The factors 
producing this situation are not hard to find. In a 
minority of instances, industrial pollution, particu- 
larly of the atmosphere, prevents successful growth, 
The cost of planting and tending the forest, with 
little immediate return for capital outlay, makes 
afforestation economically difficult. But the most 
important retarding factor is the problem of owner- 
ship. Only seven of the twenty-eight authorities own 
the whole of their catchment area, a further five own 
more than 50 per cent and eight own 20 per cent or 
less of their land. This lack of ownership prevents 
the complete control of activities within the catch- 
ment area, The Corporation of Birmingham in its 
catchment area in the Elan Valley has to observe 
commoners’ rights, allowing them to control the 
surface of the ground but not to break it. The free- 
hold areas that have been afforested in the Elan 
Valley since 1916 have been a financial loss, caused 
to a large extent by the depreciation of money values 
during the period in which the timber has been 
growing. 

Economie difficulties of planting are being over- 
come by agreements made between water undertakers 
and the Forestry Commission, the former leasing land 
for future planting. Where absence of ownership 
prevents afforestation, there is obvious scope for the 
Forestry Commission to exercise its right of acquisi- 
tion in preference to some of the suggested acquisi- 
tions of good sheep-farming land which have been 
made in recent months. 

With the progress of afforestation so retarded, it 
is obvious that it is not yet possible in Great Britain 
to determine the effect of tree-cover on run-off, 
flooding, erosion and silting. In any event there is 
a lamentable lack of accurate and scientific record of 
stream flow and run-off. In the Lake Vyrnwy catch- 
ment area, with 20 per cent afforestation, there is no 
positive evidence of tree-cover either increasing or 
decreasing the run-off. 

The absence of interest in recording stream-flow 
and run-off is probably due to the generally ‘average’ 
climate conditions in Britain, particularly the rela- 
tively few instances of rainfall of high intensity. 
However, when this does oceur—as it did over a 
wide area in south-east Scotland and north-east 
England on August 12, 1948—the damage caused 
can be very considerable and with total costs running 
into several millions of pounds. Such conditions 
would certainly not be aggravated, and are far more 
likely to be alleviated, by the presence of tree-cover. 
A favourable influence would doubtless be exer- 
cised on reservoir silting. This is a long-term process; 
but in eleven out of the twenty-eight authorities it 
will become serious in reducing reservoir capacity 
within the next hundred years. The capacity of 
Abbeystead reservoir of the Lancaster Corporation 
has been reduced from 185 million to 100 million 
gallons since its construction in 1872. 

In many of the catchment areas of Britain, peat 
deposits in the upper parts play an important part 


in decreasing run-off and maintaining dry-weather 
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flow by absorbing ramfall It ıs necessary to remove 
peat before planting, and ıt would have to be con- 
sidered, if this were done on a large scale, what 
effect ıt would have on mcreasing the run-off before 
the trees reached a stage of development when they 
might take over the function formerly fulfilled by 
the peat š 

In catchment areas where there ıs a considerable 
area of land at more than 1,500 ft and therefore 
possibly unsuitable for tree-planting, there might be 
an effective combination of forestry and sheep 
farming The land above this altitude might be used 
as summer pasture, the sheep bemg brought down to 
lower altitudes ın the wmter through sheep-walks 
left m the forest, provided that convenient winter 
pasture could be found outside the catchment area 
On the other hand, 1t has been suggested that flooding 
on the Rivers Usk and Severn in recent years has 
been accentuated by mcreased run-off from the hills 
due to hill-drainmg ‘The latter mght be necessary 
for successful sheep-farmimg im reservoir catchment 
areas, and its effect in increasing run-off would work 
im. opposition to forest planted to control ıt 

Apart from the general suitabilhty of forest as a 
form of land use in water-supply catchment areas, 
there ıs a need for positive evidence to be collected 
of 1ts influence on run-off and stream flow and there- 
fore on flooding, erosion and siltmmg Until more 
forest has been planted and many years have been 
given to such experiments in order to provide the 
necessary long-term averages, 1t will only be possible 
to make generalized statements and to draw on 
results and data from other parts of the world, where 
often environmental conditions and factors at work 
are very different from those in Great Britam 

R M PROTHERO 
1 Report of the Gathering Grounds Sub-Committee of the Central 
Advisory Water Committee Gathenng Grounds, Public Access, 


Afforestation and Agriculture (London HM Stationery 
Office, 1948 ) 


PRESENT POSITION OF THE 
THEORY OF CONTINENTAL 
DRIFT 


F the size and lively interest of the audience 1s any 

measure in such matters, the jomt discussion held 
on September 1 durmg the recent Bummgham 
meeting of the British Association between Sections 
C (Geology), D (Zoology), E (Geography) and K 
(Botany), on “The Present Position of the Theory of 
Continental Drift”, was a very successful one 

The principal contributors numbered eight, namely, 
Dr J.R F Joyce and Prof J H F Umbgrove on 
the paleogeographical side, Prof R D’O Good and 
Dr H E Hinton speaking for the botanists and 
zoologists respectively , Prof H Jeffreys and Prof 
S W Wooldridge representing the geophysicists and 
geomorphologists, and Prof W T Gordon and Dr 
J B Simpson speaking for the paleontologists 
Strict attention to tume-keepmg—that bugbear of 
conferences—-allowed also many comments from 
among the body of the audience It was disappomting 
that nerther of the first two speakers was present m 
person, but ther communications were read for them 

Jomt discussions have become a familiar and 
valuable feature of British Association meetings, and 
their purpose should not be misunderstood They are 
seldom the occasion for the announcement of pro- 
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found scientific discoveries, but serve chiefly as short 
refresher courses by which men of se1ence of various 
interests may keep abreast of developments in some 
of the problems which may not be thew own more 
particular concern, while they give to those most 
closely associated with them the opportunity of 
taking stock, of estumating what changes of emphasis 
are desirable, and of mcorporatmg new ideas It 18 
more especially with these latter pomts in mind that 
these few comments on the discussion have been pre- 
pared by one of the biologists who took part 

The present position of the theory of continental 
drift can, m outline m any event, be quickly stated 
It 1s that while most biologists and paleontologists 
find ın some form of land-surface displacement the 
best working hypothesis to explain the facts of plant 
and animal distribution, and therefore tend to favour 
theories of continental drift, the majority of geo- 
physicists and geologists reject 1t, not only because of 
the lack of direct positive evidence, but also because 
they know of no force capable of producmg the 
required movement This difference of opinion, here 
expressed in the briefest of terms, seems quite clear- 
cut, and calls for some consideration 

To begin with, there are two possible misconcep- 
tions to be cleared away The idea of continental 
drift first found full expression ın Wegener’s theory 
(1912), in which a very definite chronological sequence 
of events 1s postulated, and more modern workers 
have modified this ın various respects Those who 
believe ın continental drift need not necessarily, therc- 
fore, subserrbe to all the details of Wegener, and tins 
is not always fully appreciated Rather similarly 
with the word ‘drift’ Ideas formerly rigid have now 
become more supple, and support for some theory of 
continental displacement must not be taken to assume 
belief ın exactly the kind of drıftıng movement 
suggested by Wegener That there ıs nothmg merely 
casuistical about these pomts can be shown by com- 
parmg the position of the biologists and geophysicists 
a little more closely 

The position of the biologists 1s that they are called 
upon to explain, within the terms of modern evolu, 
tionary theory, a great series of facts which, in a 
single phrase, may be called the remarkable floristic 
and faunistic relationships between distant countries 
They find ıt impossible to believe that these are due 
to normal o1 even abnormal dissemimation across the 
intervening spaces, and they are therefore obliged to 
think that the now sundered lands either were once 
connected by subaerial surfaces which have dis- 
appeared, or were once nearer to one another than 
they are at present The former involves some theory 
of land bridges , the latter some theory of continental 
displacement Thuis is not the place to consider the 
relative merits of these and ıt can only be said that 
few, 1f any, biogeographers prefer the former to the 
latter Nearly all, therefore, favour some displace- 
ment theory faute de meux If other scientific workers 
can provide them with a more satisfactory 
solution of ther problems, well and good , but mean- 
while the facts romam and have to be accounted for 
Some biologists go further than this, and, with other 
protagonists of displacement, believe that the facts 
of biogeography afford direct evidence that this has 
taken place 

The position of most geopbysicists and their co- 
workers, on the other hand, 1s that physical evidences 
and data must carry conclusive weight, and that smce 
according to these evidences there ıs neither indication 


nor even possibility of continental drift, the idea 
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cannot be sustamed and the biologists must seek 
elsewhere for ther solution 
It must be confessed that biologists sometimes find 
this attitude a httle too mgid for their hking, and feel 
that there 1s some real difference between the evidence 
m the two cases They feel that the facts of plant and 
animal geography have an objectivity and stabihty 
greater than those of some beliefs concernmg the 
physical condition of the earth They notice in the 
latter that the moduli concerned are on occasions 
modified, and they feel also some misgivings about the 
completeness of the present picture of conditions 
deep within the earth On the other hand, no doubt, 
some geophysicists feel that smce biologists are rarely 
expert mathematicians and physicists enough to 
appreciate these mysteries, them opimions are of 
limited value 
All this emerged clearly enough from the discussion, 
but there were also plenty of indications that the 
cleavage of opimon 1s really not so fundamental as 
may appear On one side, the biologists made ıt plain 
that they are not committed to the mmutie of 
Wegener’s theory , on the other hand, the contribu- 
tion of Prof Umbgrove, for example, showed that 
while drift ın the classic sense may be unacceptable, 
somethmg ın the nature of crystal buckling and 
contraction may result m comparable degrees of 
horizontal displacement Similarly, the possibility 
that vertical rather than horizontal earth movement 
may be sufficient to bridge some conspicuous gaps, 
the discussion of the value of ‘isthmian Imks’ or 
stepping stones of island chains, and the suggesticn 
that surer knowledge of the sequence of geological 
events might itself reduce the number of problems, 
were all feelers towards the mtegration which can 
with some confidence be looked for eventually of 
now opposing views 
There 1s space left to mention only a few of the 
many more particular pomts of interest raised 
Perhaps the. most original contribution was that 
of Dr Joyce, who accepts the view that South 
Graham Land and its extension to King Edward VII 
<Land ıs separated from the mam mass of Antarctica 
by a trough This smaller portion of Antarctica, 
together with the Scotia Arc of island groups eas 
and south-east of Cape Horn, forms a loop, which 
when straightened out links up eastward with New 
Zealand, and forms a bond hnkmg South America, 
Africa, Antarctica and Australia when these are placed 
in juxtaposition The Scotia Arc so placed provides 
the missing fold region for the Antarctic 
Another nice point concerned the light relations in 
polar regions In these highest latitudes, there are 
long contmuous periods of daylight and of darkness, 
a condition presumably unaffected by secular tem- 
perature changes Various fossil plants are known 
from the Antarctic continent, and the question is 
whether any of these could have existed under such 
light conditions as now prevail there The implica- 
tions of the answer have particular importance with 
regard to the Antarctic Tertiary flora 
Almost inevitably the likelihood of the population 
of isolated islands by casual methods of dispersal 
cropped up, and indeed ın terms which suggested that 
the Kon-tila epic was not the first of 1ts kmd, but 
there was evidently a feeling that to put too much 
weight on this is to burke the main issue 
An early speaker warned his audience against the 
uncritical use of reported cases of discontinuous dis- 
tribution, and ıb was significant that the only mstance 
of plant geography referred to afterwards was just 
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such @ case, that of Cornus, which has recently been 
quoted in connexion with continental drift? The 
famuly of the Cornacez ıs one of the least satisfactory w 
Angiosperm classification and has suffered a series o! 
dismemberments and revisions Tis chief genus 
Cornus, contains several very distinct sections, some 
of which have been regarded as distinct genera, anc 
the significance of any geographical statements basec 
on its classification can only be regarded as mosi 
doubtful 

Discontinuity also received attention n the questior 
as to whether the similarity between organisms 11 
places far distant from one another might be due, noi 
to community of origin but to parallel or convergen: 
evolution, a possibility that must always be remem 
bered 

Other questions were of a more severely practica 
sort, and these more than any others betokened wha: 
was perhaps the most noteworthy impression left by 
the discussion, namely, the need for more factua 
information about certain crucial issues When, t 
quote but one such issue as an example, we reall; 
know of what the floors of the oceans are made, ther 
we may speculate more happily as to how the materia 
got there Rowarp Goop 


1 Longwell, © R, Amer J Ser, 242, 218 (1944) 


OBITUARIES 


Prof H S. Reed 


Pror Howard Spracut REED, widely known a: 
a botanist, plant physiologist, and since 1935 : 
member of the faculty of the University of California 
died at the age of seventy-three on May 12, 1950, x 
Berkeley, Califorma For many years Dr Reed wa: 
associated with the Citrus Experment Station a 
Riverside, Califorma, and many visitors to tha 
research station will recall his gemal hospitality 
and keen interest in other people and other problem 
than his own For the last fifteen years of his life 
Dr Reed resided at Berkeley, California, where h 
was associated with the Division of Plant Nutritio) 
of the University of Califorma 

To readers of the hterature of plant physiology 
Prof Reed first became well known for his writing 
on growth and its analysis m mathematical terms 
Later, his mterests turned to cytochemistry, espec: 
ally in the attempt to trace by 1ts aid the role of th 
mucro-nutrients in the growth of plants Dr Reed’ 
wide scholarly mterests, however, were given expres 
sion in his historical works, notably “A Shor 
History of Plant Scrences”, published in 1942, an 
still more recently an appreciation of the work c 
Ingen Housz in relation to the early history c 
photosynthesis 

Those, however, who were privileged to know th 
man, recall a serene and gentle personality and 
mind which ranged far beyond the confines of h: 
special field of work Always keenly mterested mm th 
classics, he had an avid interest also m ancient histor 
and ancient cultures, especially in the Aztec languag 
and culture On his extensive travels, Prof Ree 
was indefatigable ın pursuing his mterests m plan 
physiology, while also adding to his store of know 
ledge of both present and past customs and culture: 
These wide interests and experiences made hu 
a dehghtful host and a welcome guest No accoun 
of Prof Reed should, however, omit referenc 
to his broad and deep mterests m human affan 
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and human welfare In mdividuals, whether students, 
colleagues or visiting men of science, he found a 
ready terest, his church clarmed his loyalty and 
service, and to the American Association for the 
Advancement of Science he gave his counsel as one 
of its national officers for some years 
Prof. Reed leaves his mark mdelibly on the Itera- 

ture of botany and plant physiology he will long 
be remembered with affection by a wide circle of 
colleagues, students and friends in many lands 

F C STEWARD 

J DUFRENOY 


Prof W J Dilling 


Pror WALTER James Drrne, who had held the 
char of pharmacology at the University of Liverpool 
since 1930, died at Coniston on August 18 at the age 
of sixty-four 

Educated at Robert Gordon’s College and the Unı- 
versity of Aberdeen, he graduated MB, ChB with 
honours ın 1907 He became second assistant to 
Prof J A MacWilham in the Department of Physio- 
logy and was afterwards appomted Carnegie research 
scholar in physiology In 1909, as Carnegie research 
fellow m pharmacology, he studied m Germany and 
was for a time first assistant to Rudolf Kobert, 
professor of pharmacology and physiological chem- 
istry at the University of Rostock He returned to 
Aberdeen ın 1910 to become lecturer in pharmacology, 
where he conducted a course in expermmental pharma- 
cology for medical students, which was the first of 1ts 
kind in Great Britam In 1914 he was appointed to 
the new Robert Pollok lectureship m materia medica 
and pharmacology in the University of Glasgow Hois 
work there was interrupted by war service, and m 
1915 he was commissioned m the RAMC, with 
which he served until 1919 After a further period m 
Glasgow he went as lecturer m pharmacology to 
Liverpool ın 1920 His merits as teacher and admini- 
strator soon gained recognition , he received the title 
of associate professor in 1926 and in 1930 was 
appomted to the newly created chair of pharmacology 

Prof Diulmg was deservedly popular with his 
students His carefully prepared and constantly 
revised lectures were full of vitality and were embel- 
lished by humorous salies which delighted his 
hearers He was dean of the Faculty of Medicine 
during 1924-35 and again during 1939-45 His wise 
tolerance and able admmustration earned him the 
gratitude of colleagues and students alike He was 
twice a member of the University Council He was 
at various times an examiner to the Universities of 
Oxford, Cambridge, London, St. Andrews, Bristol, 
Leeds, Sheffield, Brmmgham and Wales 

In 1988 he was nommated to the General Medical 
Council, and ın 1948 became chairman of 1ts Pharma- 
copeia Committee He was a Privy Council repre- 
sentative on the Council of the Pharmaceutical 
Society and served as a member of the Pharmacology 
Committee for the British Pharmacopceia, 1948 

Prof Dilbng was the author of many papers on 
physiological and pharmacological subjects Early 
researches led to the publication of an “Atlas of 
Crystals and Spectra of the Hemochromogens” in 
1910 Other studies mcluded mvestigations mto the 
pharmacological actions of certain unfamihar plants, 
of quinine on the parturent uterus and of lead 
compounds He also wrote on medical historical 
subjects But 16 was as a writer of text-books that 
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he excelled Very early m his career he edited Bruce’s 
“Textbook of Materia Medica”, which became widely 
known to generations of students as “Bruce and 
Dillmg” Frequent revisions were undertaken with 
characteristic energy and thoroughness, and were 
remarkable not only for their clear presentation of the 
most recent developments in pharmacology, but also 
for ther understanding of the clmical problems 
attending the application of drugs, new and old 
Under the revised title of “The Pharmacology and 
Therapeutics of the Matena Medica”, the book had 
reached its eighteenth edition m 1944 and revision 
for the nineteenth edition was almost complete at 
the tıme of his death From 1940 onwards he con- 
tributed the mmportant chapter on recent develop- 
ments in drug therapy to the annual ‘Medical 
Progress” volume of the “British Encyclopedia of 
Medical Practice” He had a profound knowledge of 
his subject as apphed to both vetermary and dental 
practice He was jomt author, with S Hallam, of 
another widely used text-book, “Dental Matema 
Medica, Pharmacology and Therapeutics”, now ın 1ts 
third edition 

His interests were wide and embraced many sub- 
jects besides pharmacology He had a life-long love 
of music and was chairman of the Liverpool Phil- 
harmonic Society for several years At his home in 
Coniston he was a countryman, keenly mterested in 
rural ways and Lakeland hfe, of which he acquired 
an extensive knowledge To a keen and critical 
intellect he jomed the utmost friendliness, and those 
who approached him for advice or help found him 
ready to give freely of his time and energies to the 
solution of ther problems Durmg the Second World 
War he commanded the medical company of the 
University Semor Trainimg Corps and spent long hours 
with his student stretcher bearers receiving casualties 
at the railway terminus, sometimes far into the mght. 
These and other war-time activities took heavy toll 
of his energies and eventually of his health, and he 
never fully recovered from the prolonged stram which 
a high sense of duty imposed upon him His loss 1s 
mourned by a wide circle of friends He leaves a 
widow and two daughters R W. Brooxrrenp 


Mr C W. Parsons 


CHARLES WYNFORD Parsons was born in 1901 at 
Swansea, the son of Tom Posslethwaite Parsons He 
was educated at Bristol Grammar School, proceeded 
to St John’s College, Cambridge, in 1920, and, after 
graduation in 1924, was appointed assistant m the 
Department of Zoology, University of Glasgow 
There he remamed, attaming the position of senior 
lecturer, until his untimely death at Bummgham on 
August 26 

Parsons’s first published work was on the behaviour 
of Ameweba; but his mterests soon changed, as was 
but natural m a department then under the direction 
of Graham Kerr and noted for 1ts contributions ‘to 
vertebrate morphology and embryology After a 
valuable paper on the conus arteriosus in fishes, he 
received for examination the pengum embryos col- 
lected during the Descovery mvestigations, and his 
beautifully illustrated report on these, published ın 
‘Discovery Reports” ın 1932, represents his major 
contribution to zoological knowledge It was followed 
two years later by an account of similar material 
collected during the course of the British Antarctic 
(Terra Nova) Expedition of 1910 This meluded 
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embryos of the emperor penguin collected by Wilson, 
Bowers and Cherry-Garrard in the course of a terrible 
five-week journey in the antarctic wmter of 1911 It 
was always a matter of pride to Charles Parsons that 
he was able, after a long series of misadventures at 
other hands, to pubhsh the results of their labours 

But his mterests were far wider than research 
From the day of his arrival in Glasgow, Parsons 
threw himself wholeheartedly mto the work of the 
Department and into the hfe of the University He 
was keenly interested ın what was then the OTC 
and rose to the rank of major m command of the 
Artillery Unit He served on the Faculties of Science 
and Medieme, was for some tıme a member of Senate 
and sat on many University committees On three 
occasions he took charge for lengthy periods of the 
Department He took great pride m the Hunterian 
Museum of Zoology, which he represented on the 
Scottish branch of the Museums Association He 
was elected a fellow of the Royal Society of Edim- 
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burgh ın 1933 and served on its Council He was a 
vice-president of the Royal Philosophical Society of 
Glasgow and was a member of the Executive Com- 
mittee, later Council, of the Scottish Marine Biological 
Association, acting as chairman for several periods 
The marme laboratory at Millport owes much to him 
By his colleagues ın the Department of Zoology at 
Glasgow and ın the University generally, as well as 
by innumerable students, he will long be remembered 
as a most lovable man He was an admurable teacher, 
always fresh and stumulatmg and keenly mterested m 
his students He served under three professors of 
zoology, all of whom survive him—Suir John Graham 
Kerr, Dr Edward Hindle and the writer Each had 
the benefit of his completely unselfish devotion to 
the Department, and all unite ın ther apprecation 
of him as friend and colleague He was most 
happily married, and the profound sympathy of 
many friends goes out to Mrs Parsons and to their 
four children C M YONGE 


NEWS and VIEWS 


University of Birmingham 


Sm RAYMOND PRIESTLEY, whose tenure of office 
of vice-chancellor of the University of Birmmgham 
would normally end this year, has been asked to 
continue in office for a further period and has expressed 
his willingness to do so This decision will give much 
pleasure to students and staff, for they have a warm 
regard for Sir Raymond It will also give the vice- 
chancellor an opportunity of realizing at least part 
of the object for which he was appointed, namely, 
that of the bringmg together of all the departments 
of the University on to the Edgbaston site and so 
ending the present fission. 3 

A notable development ın the coming session 1s 
the establishment of postgraduate courses ın mech- 
anical engmeermg, chemical engineering and metal- 
lurgy Arrangements are being made for thirty-six 
postgraduate students to be selected by the Univeisity 
from candidates who are graduates or have equivalent 
qualifications and who have spent some years in 
mdustry These will be assisted with giants of £220- 
£400 from the University Grants Committee For the 
accommodation of these postgraduate students a 
large house in Edgbaston has been acquired as a 
hostel which can hold up to forty men The success 
of the scheme requires the co-operation of industri- 
alists who may have to make some sacrifice to enable 
some of therr key men to avail themselves of this 
opportunity, but ıt 1s believed that the consequent 
benefits will well repay the sacrifice A considerable 
part of the new buildings of the Mechanical Engin- 
eering Department ıs already mn use, and more will 
be available in the ensumg session Much of the 
equipment has been the gift of large firms who have 
shown sympathetic appreciation of the nature of 
closer contact between the University and mdustry 


Economy of Greenland 


Moca useful information about Greenland and 
valuable statistical tables relating to that country’s 
demography, climatic conditions, trade, fishing 
industry and social life 1s contamed in a work entitled 
“Economie Principles of the Greenland Admunis- 
tration before 1947” (pp 215, København C A 
Rertzels Forlag, 1949, 1850 kr) The author, Mr 
P P Sveistrup, is well quahfied to write on the 


subject, as he has spent nmeteen years m the adminis- 
tration of Greenland In recent years, Greenland’s 
foreign trade has been largely concerned with the 
export of salted cod, the cod fisheries now having 
replaced sealing as the maim economic activity The 
declme in sealing has been caused by hunting in the 
breeding grounds and possibly also by a change m 
chmate, as there appears to be a close connexion 
between the quantities of pack-ice (which carries the 
seals with ıt) and the catch of seals This change 
has meant that Greenlanders have now to rely on 
umports from the outside world to a greater extent 
than formerly when the seals, through their various 
jomt products—meat, blubber and skins—furnished 
most of the necessities for lıvıng The only mineral 
at present beg worked 1s ecryolite, which 1s of con- 
siderable economic importance The author devotes 
much of his space to the price policy that has been 
followed, and that which ought to be followed, by 
the administration He points out that Greenland’s 
economic structure ıs such that export prices fluctuate 
far more violently than ımport prices, and he con- 
cludes that, since imports are necessary for existence, 
a trade monopoly which stabilizes prices and thus 
isolates the Greenlanders from the trade cycle ıs 
desirable To the economist, the sociologist and the 
geographer, Greenland is of especial interest in that, 
owing to its climate, 16 ıs very near the limit of 
minimal existence It ıs therefore to be regretted 
that the translation of this book from the Danish 
into English has not been well done and that much 
patience 1s required to unravel what ıs meant by 
many of the paragraphs 


The Census of England and Wales for 1931 


Tue Registrai-Generul for England and Wales has 
recently published the “General Report on the 
Census of England and Wales, 1931” (London 
HM Stationery Office, 10s net) This ıs the final 
publication of the Census of 1931 It was largely 
completed in 1936, but final completion was delayed 
by the necessity of concentratmg on the supple- 
mentary county volumes, the last of which appeared 
in 1940 Shortage of staff and pressure of war-time 
work made publication durmg the War an impossi- 
bility As a result of the long delay, most of the 
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material ın the general report 1s now only of historical 
interest, as conditions have changed radically since 
1931 The report contams an account of the mach- 
mery of the Census. together with a discussion of 
some of the more important general results and an 
account of some minor inquiries, such as the number 
of Welsh-speaking persons ın Wailes, and the dis- 
tribution of the alien population Most of the figures 
m this volume have already appeared m previous 
Census publications, but the staff of the General 
Register Office have performed the task of sum- 
marizing and condensmg the information with their 
usual lneidity 


Metabolism of Hummuing-birds 


By measuring oxygen consumption, Oliver P 
Pearson has calculated the rate of metabolism of 
hummuing-birds at rest and in flight and their energy 
needs over a 24-hour period (Condor, 52, No 4, 
July-August 1950) Five anna (Calypte anna) and 
two allen (Selasphorus sasın sasın) hummuing-birds 
were studied and, resting ın day-time, their rate of 
oxygen consumption was found to be higher than that 
of any -other animal measured under comparable 
conditions This high rate is ın part balanced im both 
species by a period of torpidity at night, durmg 
which body temperature falls and oxygen consump- 
tion decreases to a significantly low rate In captivity 
recovery from torpidity occurred spontaneously before 
daybreak, a peculiar feature was that torpidity did 
not occur in young anna hummmg-birds Pearson 
also investigated the non-stop flight range of humming 
birds and showed that the maximum flight-range of 
the ruby-throated hummuing-bird, a migratory species 
ie a of making long over-water flights, 1s 385 
mules 


India Section of the Electrochemical Society 


Tue Electrochemical Society, Inc (235 West 
102nd Street, New York 25), 1s an organisation in 
the United States which was founded ın 1902 to 
promote the advancement of electrochemistry, 
electrometallurgy, electrothermics, electronics and 
alhed subjects A section for India of this Society 
has been recently organised with headquarters at 
Bangalore, this bemg the first Section to be formed 
outside the United States The officers of the Section 
are Chawman, Dr B K Ram Prasad, special officer, 
Electric Grid Offices, Government of Bombay, Bom- 
bay, Vace-Chauman, Dr K L Ramaswamy, 
deputy production supermtendent, Government of 
India Fertiliser Factory, Smdhri, and Mr J Bala- 
chandra, lecturer m electrometallurgy, Indian In- 
stitute of Science, Bangalore, Secretary-Treasurer, 
Dr T L Rama Char, lecturer ın electrochemistry, 
Indian Institute of Science, Bangalore The maugural 
meeting of the Section was held during March 23-24 
at the Indian Institute of Science, Bangalore, and 
was well attended by scientific workers, engmeers, 
industrialists and others interested ın the future of 
electrochemistry m India Dr B K Ram Prasad 
delivered the mnaugural address and spoke on “Some 
Aspects of the Development of Electrochemical 
Industries m India” He indicated that there are 
great possibilities for the development of these 
industries, keeping in view the availability of raw 
materials, present output of electric power and future 
power development plans. Dr Prasad said that he 
felt glad that the Government of India had decided to 
establish an Ellectro-Chemical Research Institute at 
Karaikudi, and expressed the hope that the Planning 
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Commission recently set up by the Government 
would consider m detail the development of electro- 
chemical industries in India 


Electronics for Spectroscopists 


THE second annual summer school on electronics 
for spectroscopists, sponsored by the Photoelectric 
Spectrometry Group, which was held during July 
8-15, was agam organised at University College, 
Southampton Mr C G Cannon was organising 
secretary on behalf of the Group The syllabus of 
the course placed emphasis on electronic techniques 
used ın all aspects of spectroscopy Lectmwes and 
demonstrations given by Prof. E E Zepler, S W. 
Punnett, T B Tomlmson and G H Johns (Depart- 
ment of Electronics), mcluded amplifier theory, 
effects of feedback, design of selective amplifiers, 
pc amplifiers, sources of noise and the calculation of 
noise im circuits, stabilized power supphes, and 
general consideration of circuit design, testing and 
fault finding Prof A M Taylor gave a discourse 
on the “Optics of Spectrometers”, which meluded 
Ulumimation of entrance shit-collimator systems; 
errors to finite slit-widths, and the choice of slit- 
width , polarization by spectrographs , and problems 
of ‘liming up’ and focusmg Two invited speakers 
contributed lectures on specialized subjects Dr A 
Elhott (Courtaulds, Ltd , Maidenhead) spoke on the 
theory, use and experimental techniques of polarized 
infra-red radiation, and Dr E F Daly (Umcam 
Instruments, Cambridge) lectured on the theory, 
mechanics and electronics of fast scanning of spectra, 
and on double-beam fast scanning with cathode ray 
tube presentation There were three visitois from 
overseas Dr E Kuyper (Royal Dutch Shell, 
Amsterdam); Mr F Woutman (CIM, Delft); 
and Dr M Sanz (Dr A Wander § A, Berne), 


Polish Academy of Science and Letters 


THE nineteenth annual publication of the Nature 
Protection Committee of the Polish Academy of 
Science and Letters contams English summaries of 
all articles Among these ıs one by Jan Zabnisk:. 
describing the work done ın Poland since 1945 to- 
save the European bison from extinction The work. 
has been mitiated by the Bureau of Nature Pro- 
tection, which, besides setting aside reserves ım 
Poland, each year assigns a certain number of 
animals for exchange with other countries interested 
m the problem of bison protection Through Polish 
activity m the last four years two breeding centres 
have been established in the USSR and one in 
Denmark, 1t 1s hoped that breeding centres will also 
be developed m Belgium, Switzerland and, perhaps, 
Czechoslovakia Other articles meclude one by 
Aleksander Kosiba on problems of Nature protection 
in the Arctic, Jan Walas on the edelweiss, Jan 
Boguslaw Szczepski on the biology of the mallard , 
and Roman J Wojtusiak on extmct and vanishing 
mammals 


International Collection of Cytological Preparations 


An International Collection of Cytological Prepara- 
tions, under the auspices of the International Union 
of Biological Sexences, 1s housed ın the Carnoy Insti- 
tute at Louvain, Belgrum The Collection is m the 
charge of Prof P Martens, director of the Institute 
Cytologists of all countries are mvited to deposit mn 
the Collection some of the shdes which have served 
as the basis of thew published researches More than 
8,000 preparations have already been assembled, 
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Biologists are thus given the opportunity, by visiting 
the Collection, of comparmg the own work with 
that of others The preparations deposited remain 
the property of the depositors, who may at any time 
reclaim them 


Science Reports of Tohoku University, Japan 


Reports from the Research Institute for Iron, 
Steel and Other Metals of Tohoku University, Senda, 
Japan, used to regularly appear in a Tohoku Uni- 
versity pubheation called Sczence Reports Since 1944 
and the issue of Vol 32, this publication has been 
suspended The Association of Research Institutes 
of Tohoku University has recently commenced the 
issue of a new set of Scoence Reports. This is divided 
into three sections, Series A, B and C, of which the 
first ıs devoted to physics, chemistry and metallurgy 
‘The scientific and technological reports of the Re- 
search Institute for Iron, Steel and Other Metals will 
be prmted m Series A The first two numbers of 
‘Vol 1, Series A, were published ın May and August 
1949 


Earthquake Records at De Bilt, Netherlands 


Dr F A Vewine MErnesz, director-m-chief of the 
Royal Netherlands Meteorological Institute, states 
that, owing to war circumstances, the seismological 
station at De Bilt was not recording earthquakes 
during October 11, 1944~June 1, 1945 Fortunately, 
neither the imstruments nor the buldmg were 
damaged, and recording began again when electric 
power was available on June 1, 1945 The seismo- 
logical bulletin issued for the period June 1-Decem- 
ber 31, 1945 (Seismic Records at De Bult, 33, 1945 
Pp vu+16 (’s-Gravenhage Koninklyjk Nederlands 
Meteorologisch Instituut, 1949) 1 f), shows 189 
recorded earthquakes which could be mterpreted and 
timed The records have been reduced by Dr J 
Veldkamp, director of the Section for Terrestrial 
Magnetism and Seismology, and by Mr J Oldeman, 
scientific assistant The mstruments in action durmg 
the period were three Galitzm seismographs, one 
astatic Wiechert horizontal seismograph and two 
~Bosch horizontal pendulums The last three were, 
im general, interpreted only when necessary to supple- 
ment the Galitzin readings 


Colonial Service: Recent Appointments 


Tse followmg appomtments ın the Colomal 
Service have recently been announced Dr E M 
Chenery (soil chemist, Agricultural Department, 
Trmidad), chemist, Agricultural Department, Uganda, 
C W L Fishlock (director of agneculture, British 
Honduras), senior agncultural officer, Tanganyika , 
G M Roddan (deputy director of agriculture, Kenya), 
director of agriculture, Nyasaland, R R Waterer 
(conservator of forests, Cyprus), conservator of 
forests, Kenya, G B Smart (medical officer, Hong 
Kong), pathologist, Hong Kong, V R S Beckley 
and W R Birch, agricultural officers, Kenya, 
A E Carlaw and M J W Enghsh, agricultural 
officers, Tanganyika, J M B Harley, research 
officer (entomologist), East Africa High Commission , 
E W Kung, agricultural officer, Uganda, H H 
Roberts, agricultural officer, Northern Rhodesia, 
E T Wilnot, agricultural officer, Nyasaland, D N 
Holt, geologist, Nyasaland, L D Sanders, geologist, 
Kenya, Dr S G Cowper, pathologist, Mauritius , 
J H Caley, staff surveyor, Forest Department, 
Kenya, R 8 Puinniget, vetermary officer, Tangan- 
yıka, D P Frankhn, agncultural superintendent, 
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Nigeria, D V Mackenzie, assistant meteorologist, 
Nigeria 


Announcements 


Tue new buildmg of the Imperial Forestry Insti- 
tute, Oxford, will be opened by HRH Prmeess 
Margaret on October 19 


THe Council of the British Weldmg Research 
Association has awarded the Welding Research Prize 
for 1949 to Dr K Winterton, Mr J G Ball and Mr 
C L M Cottrell for their jomt paper entitled “A New 
Weldabihty Test for Magnesium Alloy Sheet’? This 
Prize (£100) has been given by the British Oxygen 
Co , Ltd , which has offered to provide a prize fund 
for three years for a competit.on relating to welding 

_The closing date for entries for the 1950 competition. 
has been extended to December 31, 1950 Further 
information can be obtamed from the Secretary, 
British Welding Research Association, 29 Park 
Crescent, London, W 1 


Mr PauL Aportan, assistant managing director 
of Broadcast Relay Services, Ltd , has been elected 
president of the British Institution of Radio En- 
gineers Mr Adorian, who was a student at the City 
and Guilds Engineering College, jomed the Rediffusion 
group of companies ın 1932 as a development 
engmeer and was appomted chief engmeer m 1936 
His main technical work has been on the development 
of relay systems and mdustrial electronics, and he 
has been directly associated with work on synthetic 
training methods for airmen 


APPOINTMENTS to the [Australian] National Stand- 
ards Commission have been announced as follows 
Charnan, Prof L G H Huxley (professor of 
physics, University of Adelaide) , Members, Dr Q H 
Briggs (chief, Division of Physics, Commonwealth 
Scientific and Industrial Research Organisation) 
Mr N A Esserman (chief, Division of Metrology, 
CSIRO), Mr W M Holmes (formerly super- 
intendent of weights and measures, Victoria) and 
Mr F J Lehany (chief, Division of Electrotechno- 
logy, CSIRO) The Commission advises on the 
Commonwealth standards of measurement held at 
the National Standards Laboratory, Sydney, of the 
Commonwealth Scientific and Industrial Research 
Organization 


Sır GEORGE Bertpy Memorial Fund awards, which 
are considered by admunisiratois representing the 
Royal Institute of Chemistry, the Society of Chemical 
Industry and the Institute of Metals, are made at 
intervals to British scientific research workers, 
preference bemg given to mvestigations relating to 
the special interests of Sir George Beilby, including 
problems connected with fuel economy, chemical 
engineering and metallurgy In general, the awards 
are granted to younger men and women for ongimal 
work done over a period of years In 1949 three such 
awards were made, each of 100 guineas Awards may 
be made early next year, and the administrators 
request that their attention be directed to out- 
standing work of the nature mdicated not later than 
December 31 Communications should be*addressed 
to the Convener of the Admmustratois, Sir George 
Beilby Memorial Fund, Royal Institute of Chemistry, 
30 Russell Square, London, WC1 


Erratum In the communication ‘Monoclinic 
Thorium Siheate’ by Prof A Pabst in Nature of 
July 22, p 157, for the unit-cell dimension c) == 
5 54 A, read c, = 6 54 A. 
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CHEMISTRY OF MUSCULAR CONTRACTION 


HE “Chemistry of Muscular Contraction” was 
discussed jomtly by Sections B (Chemistry) and 

I (Physiology) of the British Association on Septem- 
ber 6, durmg the recent meeting at Brmmgham 

Prof Ernest Baldwin (University College, London) 
gave an introductory address, stressing the uncer- 
tamty of present views on muscle chemistry He 
began with a brief historical review from the period 
begmning with Fletcher and Hopkins’s classical 
expermments to the present day The work of 
Fletcher and Hopkins provided the first unequrvocal 
evidence that muscular activity 1s associated with 
the degradation of glycogen and the formation from 
it, under anaerobic conditions, of lactic acid That 
glycolysis ıs not, however, the mmediate energy 
source was discovered by Lundsgaard’s demonstration 
of ‘alactic acid’ contraction m muscles poisoned with 
1odoacetate The activity of 1odoacetate-porsoned 
muscle is attended by the decomposition of phos- 
phagen, glycolysis being totally abohshed Exhaus- 
tion of the supphes of phosphagen is promptly 
followed by rigor, and hence it follows that phos- 
phagen breakdown is a more immediate source of 
energy than glycolysis 

Phosphagen breaks down rapidly if added to fresh 
muscle extracts prepared after the method of Meyer- 
hof, but fails to decompose if added to exhaustively 
dialysed extracts This, as Lohmann was able to 
show, was due to the absence from dialysed extracts 
of adenosme monophosphate Subsequent work 
showed that, m fact, phosphagen (creatine phos- 
phate) reacts with adenosmedzphosphate to yield 
adenosinetriphosphate and free creatine through the 
rca reaction, a ‘‘phosphate-plus-energy trans- 
er” 


Oreatıne phosphate + adenosinediphosphate = creatine + 
adenosinetriphosphate 

The involvement of adenosmemonophosphate m 
Lohmann’s original expermments was due to the 
intervention of another enzyme, myokinase 

Smee resting muscle contams both adenosimetri- 
phosphate and a powerful adenosmetriphosphatase, 
but does not contam the dı- or mono- phosphate, 1t 
seems certam that, m alactic acid contraction as 
well as ın unpoisoned muscle, the breakdown of 
phosphagen must necessarily be preceded by some 
breakdown of adenosinetriphosphate to yield the 
diphosphate Phosphagen is not known to be broken 
down ın any other way ın muscle or ın muscle extract, 
but only by mteraction with adenosinediphosphate 
Thus the decomposition of adenosmetriphosphate 
mto the diphosphate, organic phosphate and energy 
assumed the position of the earliest known energy- 
yielding reaction ın extracts and probably, therefore, 
in muscle also 

For this there ıs at present no direct evidence, and 
it has not yet been possible to meet A V Huill’s 
challenge to biochemists to produce such evidence, 
mainly because sufficiently refined methods of chemi- 
cal analysis are not at present available 

The present phase of muscle chemistry began with 
Engelhart and Lubimova’s demonstration, now 
amply confirmed, of the adenosmetriphosphatase 
nature of myosin, the predominant protem of muscle, 
and a protem, moreover, which is known to have 
contractile properties Most early preparations of 
myosin were, however, more or less grossly contamin- 


ated with actomyosin, the product of interaction of 
myosin with a second muscle protem, actin Acto- 
myosin consists of long, fibrous particles, and much 
recent research has amply demonstrated the fact that 
these particles undergo more or less extensive shorten- 
ing if treated with adenosmetriphosphate, an effect 
which is exceedingly specific 

Such at present seems to be the physicochemical 
basis of muscular contraction In relaxed muscle, 
both adenosmetriphosphate and actomyosin are 
present, but are apparently separated m some way 
unti the arrival of a stimulus to contraction When 
the two come together the fibres shorten, apparently 
undergomg dissociation to yield free actm and a 
myosin—adenosineti:phosphate complex Thus latter 
1s, m effect, an enzyme-substrate complex Only 
now does adenosinetriphosphate undergo decomposi- 
tion, yielding, so far as we know, adenosmediphos- 
phate, morganic phosphate and energy, myosm 1s 
regenerated and reacts again with the actin to re-form 
the longer threads of actomyosm [If this picture ıs 
correct, relaxation rather than contraction would 
have to be considered as the process ın which adenos- 
inetriphosphate is broken down, the energy arising 
from this breakdown being utilized to restore the 
contracted muscle to 1ts relaxed configuration. The 
contracted condition, m fact, would seem to be the 
truly resting state of muscle, a state m which 
adenosinetriphosphate and actomyosin can perhaps 
exist as a temporarily stable intermediate reaction 
complex 

Prof Baldwin sees m such a theory as this the 
beginnings of an understanding of the behaviour of 
the adductor muscles of lamellibranch molluscs, many 
of which can keep the shells of the animal closed for 
long periods of time and against relatively enormous 
loads, yet without any very appreciable consumption 
of energy He suggested that more attention might 
now be profitably paid to these and simular unstriated 
muscles 

In conclusion, Prof Baldwin remarked on the 
frequent revolutions that have already taken place 
in the field of muscle chemistry, and commented that 
yet another may be immment The picture he had 
given of the present position was, he pomted out, 
only one possible interpretation of the experimental 
facts—something in the nature of an “Aunt Sally”, 
put up ın the confident expectation that ıt would 
shortly be knocked down 

Dr S V Perry (School of Biochemistry, Cambridge) 
presented a paper entitled “Adenosmetripbosphate 
and the Isolated Myofibril’”’ He reminded the 
audience of the prmeapal- structural features of a 
typical, mtact striated muscle Normal methods of 
extraction with saline media of low and high 10m0 
strengths extract the sarcoplasmic and myofibrillar 
constituents respectively, but entail complete struc- 
tural disorganisation of the tissue By the use of & 
collagenase obtamed from Clostridium welch, rt has 
been possible, however, to disimtegrate only the 
connective tissues of the muscle and obtem m this 
way a fine dispersion of mtact myofibrils Their 
detailed structure was illustrated by a beautiful 
electron micrograph which showed cross-striations 
corresponding closely to those of the whole muscle 
The micrograph revealed the existence of protein 
threads, presumably of actomyosm, running through- 
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out the length. of the myofibril and apparently 
anchored at the Z bands These isolated myofibrils 
shorten to about 25 per cent of their imitial length m 
the presence of 0 001 M magnesium 10n and 0 0004 M 
adenosmetriphosphate A further electron mucro- 
graph showed the concertina-lke appearance of the 
shortened myofibril and the disappearance of most 
of the finer structures origmally visible 

The myofibrils decompose adenosmetriphosphate , 
if they are not carefully prepared, the trrphosphate 
breaks down as far as the monophosphate Appar- 
ently this 1s due to the presence of myokmmase, since 
repeatedly washed preparations carry the breakdown 
only as far as the diphosphate If the muscle is put 
into rigor by freezmg and thawing, there ıs gross 
disruption. of the structure and normal myofibrils can- 
not be obtamed Muscles m rigor mortis do not 
undergo this disruption, and they yield good myo- 
fibril preparations As Dr Perry pomted out later, 
the decomposition of adenosimetriphosphate which 
occurs ın rigor mortis, as opposed to that ın freeze- 
thaw mgor, does not appear to be accompanied by 
the shortening of actomyosm, but may be due to the 
newly discovered adenosmetriphosphatase of Meyer- 
hof, which appears to be localized m the sarcoplasm 
and of which the function 1s still obscure 

Dr Perry went on to describe experrments which 
showed that the effects of magnesium and calerum 
10ons on the adenosmetriphosphatase activity of 
isolated myofibrils differ m some respects from the 
effects obtained with extracted actomyosm Isolated 
myofibrils also show differences from artificial threads 
made from actomyosm im ther physical behaviour 
with adenosmetriphosphate, ın particular, the 
shortenmg of actomyosm threads ıs essentially 
dehydrative and is isodimensional ‘That of the 
myofibrils, however, 1s longitudmal, with little or no 
lateral change, and thus more closely resembles 
normal muscle contraction These differences, Dr 
Perry believes, are due to differences in the structural 
organisation of the two kinds of preparations He 
then passed on to discuss possible relationships 
between the enzymic and structural organisation of 
the muscle cell on one hand and the phenomenon of 
cellular contractility on the other In the main, these 
appear to be m agreement with the general picture 
previously given by Prof Baldwin ~ 

Dr J R Bendall (Low Temperature Research 
Station, Cambridge), ın a paper entatled “Shortenmng 
of Muscle in rigor mortis”, chose to assume that the 
contraction of a muscle passing mto mgor mortis can 
be considered as a very protracted and irreversible 
form of muscular contraction, though he was well 
aware of the dangers which this assumption implies 
Mammalian (rabbit psoas) muscle gomg into rigor does 
not shorten much at room temperature, but 1s capable 
of domg a good deal of mechanical work at higher 
temperatures (37°) and especially at high pH (7 25) 
This shortening and work-performance are associated 
with three chemical phenomena known to occur m 
norma] muscle, namely (a) fall of pH due to lactic 
acid formation, which can be minimized by using 
starved or paralysed anmmals, (b) breakdown of 
phosphagen, and (c) breakdown of adenosinetri- 
phosphate 

A number of shdes m which the magnitudes of 
these three phenomens, were plotted against time, 
together with plots of the degree of shortening, all on 
a percentage basis of the mutial values, were shown by 
Dr Bendall The rate of shortenmg and the amount 
of work done 1s higher at higher pH, but neither the 
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rate of pH change nor that of phosphagen breakdown 
parallels the rate of shortenmg On the other hand, 
the breakdown of adenosinetriphosphate begins at 
about the same time as the onset of shortening, and 
the two processes are well correlated The dis- 
appearance of phosphagen in spite of vigorous 
glycolysis 1s almost complete before adenosimetri- 
phosphate breakdown assumes major proportions 
Shortening ıs never found to begin before adenosime- 
triphosphate breakdown 

If Dr Bendall’s assumption be correct, his results 
would indicate that the breakdown of adenosimetri- 
phosphate ıs associated with the phase of shortening 
rather than with that of elongation m normal muscle, 
a conclusion diametrically opposed to the scheme 
proposed by Prof Baldwin Dr Bendall pomted out 
that his observations would account for the thermal 
data obtained by Prof A V Hill if his intial assump- 
tion were true 

There were few comments, and little discussion, 
apart from some observations on the properties and 
behaviour of artrficial threads of actomyosin and 
myosin, which took place mainly between the 
speakers themselves It appeared that the behaviour 
of actomyosin threads, free to shorten or placed under 
load, can be accounted for by the known properties 
of actomyosm, and that some important differences 
between these threads and isolated myofibrils can be 
attributed to differences ın the orientation of the 
actomyosin fibres m the two cases Prof Baldwin, 
m concluding the discussion, said there had been much 
more agreement between himself and his fellow 
contributors than he had expected, and he was 
particularly interested ın the contrasts between Dr 
Perry’s myofibrils and artificial actomyosin fibres of 
varying degrees of onentation 


SCIENTIFIC INTERESTS OF ADULTS* 
By W E FLOOD 


Education Department, University of Birmingham 


HE investigations described here form part of a 
wider study of the techniques of presenting 
science, by book or lecture, to the ordinary, non- 
academic adult Exploratory examinations were 
made of the relative mterest in the various branches 
of science and of the relative appeal of different 
lines of approach to scientific topics 
A new classification of twenty-three science ‘sub- 
jects? was devised for the mvestigation of mterests 
This meluded the recogmzed branches of science (for 
example, astronomy, geology) and also certam 
aspects of science such as mdustrial applications, new 
discoveries, scientific biography, and public direction 
and use of science The mterpretations to be placed 
on the twenty-three subject headings were briefly 
explained on the test-sheets used m the inquiries 
At this early stage of the study ıt seemed desirable 
to examine the preferences of adults who have 
revealed some definite interest ın science A test- 
group of about four hundred adults (called Group I) 
was constructed from people voluntanly attendmg 
science lectures provided by the Workers’ Educational 
Association (and a few by university extra-mural 
departments) m various parts of the country. They 


* Substance of a paper read on September 1 before Section J (Psych- 
ology) of the British Assoclatzon meeting at Bumingham 
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were asked to indicate their degree of interest ın each 
of the twenty-three subjects on a five-pomt scale 
ranging from A (this mterests me very much) to 
E (this does not interest me at all) 

The distribution of the A, B, C, D, E markmgs in 
any one subject usually mdicated a defimte central 
tendency, though m a few subjects the weight was 
largely concentrated at one end or other of the scale 
In no case was there weight at both ends of the scale 
with a minimum between A 

Differences between the markmgs ın the twenty- 
three subjects, and between the markings by each 
sex, were analysed by chi-square methods For the 
purpose of simple presentation of the results, a 
numerical interest-ratmng was evaluated by assigning 
100, 75, 50, 25, 0 to the markings A, B, C, D, E 
respectively and taking the average The results so 
obtamed, when compared with those obtamed by 
more mgorous methods, were found not to be 
musleading 

The average interest-rating for the twenty-three 
subjects was 58 for both sexes, that 1s, rather above 
C (moderate mterest) The male interest was greatest 
m future trends and possibilities (77) and new 
discoveries (74) Industrial applications and med- 
cine, disease and health were also popular There was 
little mterest ın aeronautics (35), m public use of 
science, and i text-book fundamentals Females 
indicated greatest unterest m medicine, disease and 
health (85) and pure biology (83) Psychology and 
applied biology occupied the next places They, too, 
ranked aeronautics of least interest (24), and expressed 
little mterest ın the several branches of engimeering 
and m radio 

The most striking sex-difference was the wider 
range of interest-ratings shown by females (males 77- 
35, females 85-24) The range was most marked m 
the 20-40 age-group (psychology 92, aeronautics 22) 
Females appear to be more extreme ın their profer- 
ences The male mterest was significantly higher in 
text-book fundamentals, branches of engimeering, 
aeronautics, and future trends—subjects maimly 
associated with general usefulness and vocation 
Female interest was significantly higher m medicme 
and health, pure and applied biology, psychology, 
biography, and anthropology—all subjects associated 
with ‘hfe’ A curious result was a higher female 
interest over Group I in meteorology 

A similer investigation was carried out with the 
better classes of men in an Army education unit. 
These men were not necessarily mterested in science 
at all The average for all subjects was 55, but 
possibly this arose from a desire to please In more 
than half the subjects the interest-ratings were very 
sumilar to those of the men ın Group I This suggests 
that the results for Group I may be representative of 
a wider range of the publie The Army men, as might 
be expected, were more interested than men of 
Group I mn mechanical engmeering, aeronautics, and 
radio, but were much less interested m biology, 
astronomy, and geology 

A scientific topic, presented mn a book or lecture, 
can often be approached from a number of angles Six 
possible approaches (or pomts of view) were identified 
for study An exammation was made of the prefer- 
ences of the adults ın Group I It was found that 
both males and females prefer a presentation built 
around the direct effects of the topic on the individual 
They also liked approaches through the pure science 
of the topie and through future hopes and possibilities. 
They expressed very little interest m historical, 
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biographical, and dramatized approaches and m 
presentations based upon the mterplay of science 
and social life 

The test was repeated with about four hundred 
students (both sexes) in emergency trammg colleges 
About fifty of these were taking science m ther 
course (but not to an advanced standard) This 
sub-group showed a very strong preference for 
approaches through practical applications and ex- 
pressed some interest ın the pure science of a topic. 
They were not so imterested in future trends, but 
more interested than Group I ın social mteractions 
There was practically no support for a purely his- 
torical approach The remainmg 350 students were 
not studying science, and possibly were not interested 
init They felt that they would be most interested 
by approaches through direct applications (but less 
strongly than previous groups) and, of special import- 
ance, welcomed approaches through history, bio- 
graphy, and social interactions Approaches through 
pure science and future trends would meet with little 
success. 

It seems that adults who know some science (as 
probably did those ın Group I) prefer a presentation 
‘undiluted’ by history and social effects, but those 
who know little science are more likely to be terested 
m a presentation based upon history and upon the 
effects of science on the mdividual and society 


PHOTOSYNTHESIS AND 
RESPIRATION: A 
REINTERPRETATION OF RECENT 
WORK WITH RADIOACTIVE 
CARBON 


By Peor F C STEWARD and Dr. J. F. THOMPSON 


Cornell University, Ichaca, New York 


ONCERNING the old, but still challenging, 
problem of the first product of photosynthesis 
and the subsequent path toward sugar, two different 
groups of workers have recently reached different 
conclusions 
The active Califorma group, led by Calvin and 
Benson}2:3, conclude that the ummediate receptor of 
carbon dioxide 1s a two-carbon compound (vinyl 
phosphate), the formation of which ıs stimulated by 
light, and the first fixation product to be identified 1s 
a relatively sumple substance (2-phosphoglyceric acid) 
Accordmg to Calvin and Benson, the course of meta- 
bolism of green cells ın the hght 1s quite different from 
that which obtams m the dark Calvi discredits the 
old view that respiration m green cells m the light 
proceeds relatively unaffected by thew concomitant 
photosynthesis and, from the experimental data, now 
concludes that respiration ın the light ıs arrested 
Metabolism, which m the dark proceeds through a 
Krebs-type carboxyhe acid cycle culmmatmg m the 
production of carbon dioxide, 1s regarded as diverted 
in the light to proceed through another cycheal pro- 
cess leading to the fixation of carbon dioxide and the 
synthesis of carbohydrates by the reversal of glyco- 
lysis This novel scheme embodies several sahent 
features 
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Cycle I Simplified from Calvin? 
Cycle II Simplified Krebs cycle 
Cycle ITI See ref 9 and references there cited 


(1) The receptor of carbon dioxide 1s formed ın the» 
hght and is a sumple two-carbon compound 
(2) The subsequent fixation of carbon dioxide is 
not specifically lght-activated, ım fact, all the 
reactions of carbon may occur in the dark 1f the cells 
are first stumulated by light 
(3) There 1s a contrastmg relationship between 
respiration (occurring only in the dark and visualized 
as though ıb proceeds only through a carboxyhe acid 
cycle) and photosynthesis (which stems from the 
light-actrvated 2-carbon mtermediate) Respiration 
and photosynthesis are regarded as mutually exclusive 
This ıs shown by the accompanymg figure, in which 
the cyclical processes I and II are simplified and 
adapted from Calvm! The cyclical process I occurs 
only m the light, and the familar cyclical process IT 
occurs only in the dark, according to Calvm 
- In sharp contrast stand the results of the Chicago 
school5 Their findings are mterpreted to mean that 
the first product of photosynthesis ıs a relatively 
stable substance—not a simple one—but one which, 
though ıt remams unidentified, can be isolated and 
examined by extraction procedures which are de- 
scribed According to the Chicago school, the essential 
mtermediates of photosynthesis are unique, and the 
essential steps of the hght process cannot be mter- 
preted by reference to dark fixation, which 1s regarded 
as a completely separate process unrelated to the 
essential step of photosynthesis 
In each case, the laboratories ın question have 
utilized radioactive carbon dioxide, and each case is 
supported by impressive evidence The problem now 
becomes one of interpretation The followmg analysis 
attempts to place some of this work in a different 
perspective, and this may afford some aid toward 
resolving the discrepancy between the two schools 
The lesson to be learnt 1s, however, that photo- 
synthesis 1s not merely an isolated chemical problem 
As ıb proceeds en vwo 1t occurs in a milieu capable of, 
in fact obliged to, carry out numerous other metabolic 
processes which are consistent with the mamtenance 
and the growth of cells Our thesis is that the mter- 
pretations obtamed by the Calvin school have ignored 
the concomitant processes of protein synthesis and 
breakdown, and m so domg have drawn conclusions 
which are physiologically umprobable 
One must first emphasize some features of nitrogen 
metabolism ın plants which are familiar to plant 





physiologists and easily verifiable from the literature, 
These are as follows 

(1) The green leaf—or the green cell—in the hght 
18 @ prominent region of protein synthesis not 
because light enters mto the reactions of protei 
synthesis per se, but rather because the green cell ir 
the light 1s well supplied with the substances necessary 
for protein synthesis These may be either sugars 01 
the mtermediaries of sugar synthesis by photo. 
synthesis In fact, ıt has been suggested that protem 
synthesis ın the green leaf may proceed by a different 
mechanism than ın the case of cells which are not 
greens? 

(2) Rapid synthesis and breakdown of protem 1s 
to be regarded as a constant feature of plant, as wel 
as of animal, cells even where the actual content ol 
protem remaims steady by balancing the rates oi 
breakdown and of synthesis® 

(3) Glutamic acid is believed to hold a very specia. 
position m nitrogen metabolism—so much so that 11 
has been suggested that the free amino-acids are not 
merely linked up to foim protem, but that they 
constitute a ready reserve of organic nitrogen whick 
becomes avaiable for synthesis masmuch as ıb ıt 
released by oxidative deammations or 1s transferred 
by transaminations and the nitrogen is canalized 
through glutamic acid o1 glutamine en route to pro. 
tein—glutamic acid being regarded as the ultimate 
donor of the nitrogen actually mcorporated mtc 
protem? 

(4) The association of a carboxylic acid respiratory 
cycle with a nitrogen cycle of synthesis and break- 
down 1s a necessary and now familiar way of empha- 
sizing the role of ammo-acids m furnishmg substrates 
for respiration, and of respiration and sugar meta. 
bolism ın furnishing the energy, the carbon skeletons 
and the impetus for protem synthesis Such schemes 
utihze the fact that «-keto-glutarie acid and glutamic 
acid constitute the major link between carbon com- 
pounds mvolved in respiration and nitrogen com- 
pounds involved im nitrogen metabolism?:!%,1,12 

(5) Carboxylation (at the level of pyruvic acid— 
oxaloacetie acid) plays a key part ın mamtamuing the 
Krebs carboxylic acid cycle Some circumstances tend 
to mamtaim a very low level of carbon dioxide and to 
foster _decarboxylations, for example, especially 
efficient aeration with carbon dioxide - free air of 
submerged cells and tissues have been shown to 
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ELSEVIER BOOKS 
Otto Hahn’s 
New Atoms 


Progress and some Memories 


Hahn and Strassman effected ın 
1938 the fission of uranium 
which, one might say, ‘‘started 
itall” This 1s a short, clear and 
very attractive account of the 
artificial elements, with back- 
ward glances on a life of achieve- 
ment (Oct) 12s 6d 


OTTO HAHN 





Karrer & Jucker: 
Carotenoids 


“This is m every way a timely work which will largely 
meet the needs of workers in the field of carotenoids for 
some considerable time ahead All that the chemist can 
reasonably expect is set out with exemplary clarity 2 
Nature of Swiss edition 10x 7, 384 pp (Oct) 65s 


Structural Chemistry of 


Inorganic Compounds 


By Prof W HUCKEL, Tubingen, translated by Dr 
L H LONG, University College, Exeter Vol 1 10x7 
449 pp 50 illus £3 10s 

Professor Huckel’s imposing work, now rendered into 
English with some fresh material, treats chemistry from 
a new angle, with reference to the relation of structure to 
properties, its fresh approach, applied to a wealth of 
diverse data, will open new avenues of thought, for every 
chemist Vol II follows m 1951 


Karrer’s Organic Chemistry 


New (Fourth) Edition, the revised and enlarged German 
edition further emended in great detail by the English 
editors A “must”? for every chemical library 10x7 
1,000 pp 57s 6d 


* 
CLEAVER-HUME BOOKS 


e. se 
Plasticizers 
By D N BUTTREY 175 pp 19 diagrams and 6 
folding plates 18s 


A complete guide to the great number of substances which 
have been developed on both sides of the Atlantic for use 
as plasticizers Very full references 


Aminoplastics 


By C P VALE 240 pp 44 diagrams (Oct) 12s 6¢ 


This handbook, coming from one of the chief world 
centres of production of aminoplastics, provides a theoretical 
background and then describes their characteristics, process- 
ing, analysis and testing 


CLEAVER-HUME PRESS LTD 
Distributors also for Elsevier H 
London 42a South Audley Street, W 1 
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INTRODUCTION TO 


MODERN 
PHYSICS 


By F K. Richtmyer and 
E H Kennard, formerly 
Professor of Physics, Cornell 
University International 
Serres m Pure and Appled 
Phyucs. 4th Ed 742 pages 
9 x 6 Illus 42/6 


Pm A college textbook for ad- 
vanced courses ın physics, dis- 
cussing the ofigin, develop- 
ment, and present status of some 
of the more 1mportant concepts 
of physics, classical as well as 
modern, that will give the 
reader a correct perspective of 
the growth and present trend of 
physics as a whole. 


> Because this book 1s now pro- 
duced in Europe where produc- 
tion costs ate lower, it can be 
offered at this more favourable 
price. 


McGRAW-HILL PUBLISHING Co , Ltd 
Aldwych House London, W.C 2 
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TETRAZOLIUM 
SALT 


Used for staining living plant 
and animal tissues and also as an 
indicator of oxidation-reduction 
activity in living tissues. Gives 
rapid and reliable results when 


testing for seed viability 


Send for leaflet which contains 
details of use and bibliography 


to 


PAL CHEMICALS LTD. 


PALORIT HOUSE, If HARROW ROAD, 
LONDON, W.2 


ALL KNOWN PLANT GROWTH 
SUBSTANCES FOR RESEARCH 


FRANK'S ~% GLASGOW 


Selected items from our comprehensive 
stock of Optical and Scientific Equipment 





Adiescope Film Strip Projectors, 200 
watt lamp Beck 3ł ın lens. Complete in 
fitted carrying case Near new condition. 
Almost half-price . . €15 10 0 


“Cooke Aviar” type Apauoriar Leme. 
Focal length 14 in o 6 iris mount New 
condition is -. £710 0 


Chartboards (ex-A M 5 Comptisiné wood 
drawing board, I7 in by 17 in, to which ıs 
attached brass parallel link motion arm, 
with perspex rule protractor Brand new 
and complete in carton. oe ae . 12/6d, 


POLARISING MATERIALS. 
Type II Film. Flexible ffin sq »  2jéd. ea. 
Polaroid Discs. (Mounted between glass 


plates.) Oval shape, 4ł in by 3gin ... 10/6d. ea. 
Red Polaroid Filters. (Mounted petween 
glass) [in dia... . .» 2/6d. ea. 


Any item gladly sent on approval Enquiries invited 


Chales Frank 
P 67- 73 SALTMARKEY: GLASGOW, Ci. 


IMSTRUMENT MAKERS AMD DEALERS SINCE 1907 














(500 g containers) 50/- 
Bromo-cyclohexane 40/- 
1so-Butyl-p-amino benzoate 30/- 
Calcium hydride 20/- 
«-Cycloheptenyl-butyronitrile 30/- 
L-Cysteic acid 15/- 

*Decahydronaphthalene 12/- 
Decahydro-8-naphthol acetate 20/- 
4, 4’-Diamino-diphenyl methane 90/- 
4, 4 -Diamino-dipheny! sulphone 40]- 
Digitonin 96/- 
Dihydro-jasmone (BP 124-125°/l4mm.) 28/- 
Dimethy!l-formamide 6j- 
1, 4-Dıpheny! butadiene 4j- 
Dipheny! benzidine 4j- 
sym-Diphenyi carbazıde 7ļ- 









. JOHNSON ` 


TAERA 


yN Ha 


Sai ayers 





FOR THE ACCURATE 
DETERMINATION OF 
pH VALUES” 


sand fos elesoriplive leaflet 


JOHNSONS OF HENDON LTD 
LONDON NW 4 ESTAB 1743 








L. LIGHT & Co. LTD. 


WRAYSBURY near STAINES 
MIDDLESEX ENGLAND 


Telephone Wraysbury 62 & 137 


Aluminium tso-propoxide 


sym-Dipheny! carbazone 13/- 
sym-Dipheny! throcarbazone (dithizone) 10/- 
Dithiol (4-methyl-I, 2-dimercapto-benzene) a 
meso-Erythritol (MP HPC) 


Ethylene-diamine tetra-acetic acid 33). 
Furfuralazine (MP 109-111°C.) 20/- 
æ-D-Galacturonic acid 15/- 
L-Glutamıc acıd 95)- 
Haemin (cryst ) ` 20]- 
Hordenine sulphate 14}. 
p-Laevulose (99 8%) 21 f- 
pL-Methionine 45/- 


AO Mle NS epee rene ree A 


a-Methyl-styrene H- 
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MACMILLAN 





Man is a Microcosm 
J A V BUTLER, DSc 


A popular review of the complexity of life and its implications for modern thought 
It discusses the place of lıfe ın the universe, how ıt origmated, what we know of the 
nature of living thmgs—of protems, enzymes, vitamins, viruses, genes—and_ their 
functions in the living organism The book is an attempt at a revaluation of man 
from a scientist’s pomt of view It ends with a discussion of nerves and the brain, 
and the problems of how free will, thought and creative activities arise ın a system, 
however complex, of atoms and molecules 10s 6d 


* 


Applied Mechanics Dynamics 
GEORGE W HOUSNER and DONALD E HUDSON 


This textbook has been planned to give the Intermediate Engineering student certain 
factual information which he will need ın his profession, and to form a logical 
transition from the elements of Dynamics taught as a part of Physics to the more 
advanced work required ın engineering courses The main emphasis 1s placed on 
method and on the development of fundamental principles, these principles being 
illustrated by a number of applications to important practical problems drawn from 
the various engineering fields Illustrated with diagrams 22s 6d 


* 


Data Book on Hydrocarbons 


Application to Process Engineering 
J B. MAXWELL 


The primary purpose of this book 1s to provide (1) basic data on hydrocarbons and 
petroleum fractions, (2) methods of applying these data to process engineering, 
including illustrative examples and some fundamental theory, and (3) applications 
of a few of the unit operations of chemical engineering used extensively ın the petroleum 
industry. With graphs and tables 37s 6d 


* 


Mental Tests in Clinies for Children 
GRACE H KENT 


In this volume, which 1s intended for advanced students of clinical psychology, 
Dr Kent has recorded her conclusions from a lifetime of fruitful experiences ın 
psychological clinics Whether it is on the subject of test construction, test stan- 
dardization, or test admiustration, she has sound advice to offer the research 
psychologist, the psychometrician, and the responsible clinical psychologist 18s. 


All prices are net 


St. Martin s Street, London, W.C.2 
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WESTON 





SANGAMO 


Telephone: Enfield 3434 (6 lanes) and 1242 (4 lanes). 
DEPOTS AT GLASGOW * NEWCASTLE-ON-TYNE * LEEDS + MANCHESTER + WOLVERHAMPTON BRISTOL SOUTHAMPTON AND BRIGHTOD 





LIMITED 





LOVIBOND TINTOMETERS 


Visual colorimeters with a world-wide reputa- 
tion for sumplicity and accuracy. 


Write for catalogue 





Send for booklet 


“Colour, and the Visual Measurement of Colour” 
(the story of the Lovibond colour scale for the 
non-technical reader), by A J Fawcett 


Price 1/9, post free 


THE TINTOMETER LTO. 


SALISBURY, ENGLAND 


















Da, 


UBAR HAR BUA 


For measurements of 


extreme accuracy 
in laboratory, research 


and industrial use 


ACCURACY: 01 per cent 





ENFIELD, MIDDLESE?) 


Telegrams: Sanwest, Enfield 





Che Faraday Society 


A GENERAL DISCUSSION ON 


“HYDROCARBONS” 


WILL BE HELD AT THE UNIVERSITY, OXFORD 
APRIL 11th-13th, 1951 


The Discussion will be divided mto two maim sections 


I Expermental and theoretical workYon— 
.-e1 Bond dissociation energies 
2u Heats of formation and structure of hydrocarbon 
radicals 
ut Ionization potentials and electron affinities of 
hydrocarbon molecules and radicals, 


` 


iv Hindered rotation < 


I 1 Homogeneous pyrolytic reactions of hydrocarbons 
un‘ Oxidation of hydrocarbons in the gas phase and m 
solution 
(Heterogeneous reactions, combustion and vinyl 
polymerizations ın general will not be meluded ) 


Members (or non-members) who have possible original 
contributions on the above subjects should send a summary 
of 1,000 words to the Secretary of the Faraday Society, 
Uf possible before 28th October 


Owing to the rigid restriction on the number that can be 
published, papers will be chosen on their suitability to the 
above programme 

The Faraday Society, 
6, Gray’s Inn Square, 
London, WC 1 


ST RNASE IT he RRC 
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ANNUAL REVIEW OF isga to apprase cnacaly recent re 


search mn physical chemistry 


PHYSICAL CHEMISTRY 5600 Author and subject ordexes inchuced 
EDITOR G K  Rollefson, AssocraTE 
Epvrror R E Powell 


EprrorraL CommitTEE ,H Eyring, G 
VOLUME | Glockler, W F Libby, J W Willams, and 
E B Wilson, Jr 


Contents Thermochemistry and the Thermodynamic Properties of Substances, F D Rossin, 
D D Wagman, W H Evans, and E J Prosen, Heterogeneous Equilibria and Phase Diagrams, 
L Brewer, Solutions of Electrolytes, AR Gordon , Solutions of Nonelectrolytes, J H Hilde- 
brand and R L Scott , Radioactivity and Nuclear Theory, W E Libby, Radiation Chemistry, 
M Burton, Theories of Valence, H C Longuet-Higgins and G W Wheland , Spectroscopy, 
B L Crawford, Jr and D E Mann , Statıstıcal Mechanıcal Theory of Crystalline and Liquid 
State, J E Mayer , Experimental Molecular Structure, J Y Beach ; X-Ray Structural Crystal- 
lography, J L Hoard and S Geller, Chemical Kinetics, F Daniels , Contact Catalysis and 
Surface Chemistry, H S Taylor ,` Photochemistry, WA "Noyes, Jr and A J C Nicholson , 
Polarography, H A Laitinen, Effect of Oxygen on the Physical and Chemical Properties of 
Polymers, H F Mark and R B Mesrobian , Copolymerization, H F Mark and T Allfrey, Jr, 

Colloid Chemistry (Exclusive of High Polymers), H B Weiser 


EACH VOLUME. $600 Shipping charges USA and Pan Amerwan—15 cenis, Elsewhere— 
35 cents 





Annual Reviews, Inc, Stanford, Cahforna, USA , 
K Lewis & Co, 136 Gower Street, London, W C1, 


H 
OBTAI NAB LE FROM: England, Mezhdunarodnaya Kniga, Kuznetsky Most, 


18, Moscow, USSR ; Martinus Nyhoff, 9 Lange Voor- 
hout, The Hague, Netherlands, 


STRUCTURAL AUSTRALIAN JOURNAL 


sa ach aaa SCIENTIFIC RESEARCH 
CHEMISTRY SERIES A—PHYSICAL SCIENCES 


Editor Dr N S Noble 





E. G. F. Percival Editorial Board Professor F M Burnet 
Professor W } Dakin 
DSc, PhD, FRIC Professor E J Hartung 

Reader ın Chemistry, University of Edinburgh Sed oop | j aein 


CONTENTS FOR VOLUME 3 NUMBER 1 
MARCH, 1950 


“ Future candidates for an honours 
degree will find not only all the 


b On the Dynamics of the General Atmospheric Circulation 
relevant information on the subject By C H B PRIESTLEY 
Galactic a anor at Radio Frequencies I 100 Mc/s, 
precisely and interestingly de- By TG Bomonand fC arap l 
scribed, but much imspiration as Radio-FrequencY Radiation from the Quiet Sun By $ F 
ME! 
well.” Industrial Chemist Solar Radiation at a Wavelength of 318 Centimetres, 
efi ets a Mnd Re a stalltzatte ar f£ All tainin 
“ Deformation an ecrys' ation 0! Oys con 6 
This book should be of great Tino Ps By O AE nonok 
value, not only to those for whom Self-Diffusion in Tin Crystals, By P J FeNSHAN 
b 4 f h Self-Diffusion in Polycrystalline Tin By P J FrNSHAM 
ıt was written, but as a refresher Conjugated Compounds, I, Simple Potential Energy 
k 5 2 unctions, Absorption Spectra, an onization in 
course’ for chemists in general Linear Polyenes By N & BAYS 
Analyst A Oy ApEn Method for the Determination of Esters 
St di on the Wallach Transfo ti I. The Prodi f 
ee DET udies of the Walla ransformation I, The Products o 
We can highly recommend it the Reaction By P H GorsandG K Huaues 
International Su gar Journal Alkaloids of the Australian Rutaceae, The Structure and 


Reactions of Acronycidine By F N Laney, J A 
LAMBERTON and J R Price 


Annual Subscription £1 10s Od (Australian) 


Demy 8vo. Pp vu + 246, 25s. net. 


Remittances by International Money Order to 


F R E D E R I ($ K M U L L E R The Secretary, Commonwealth Scientific & Industrial Res Org, 


314 Albert Street, East Melbourne, C2, Vie, Australia 
29 Great James Street, London, W.C.1 
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METHUEN BGOKS 


THE BIOCHEMISTRY 
OF THE 


NUCLEIC ACIDS 


J N DAVIDSON, DSc, MD 
Professor of Physiological Chemistry ın the 
University of Glasgow 


The first volume of a new series, Meihuen’s 
Monographs on Biochemical Subjects The book 
aims at supplymg the need for an up-to-date 
general account of the subject 


With 4 halftone plates and 15 diagrams 
F’cap 8vo 7s 6d net 


AN INTRODUCTION TO 
THE PRINCIPLES OF 
PLANT PHYSIOLOGY 


WALTER STILES, MA, ScD 


Mason Professor of Botany in the University of 
Birmingham 


This book, first published ın 1936, has been 
thoroughly brought up to date in the light of 
present-day knowledge of the processes con- 
cerned in the metabolism and growth of plants 
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The “Microid” Thermostatic Oven is 
unique! The cylindrical shape ensures maxi- 
mum thermal efficiency, and increased 
production enables the oven to be offered at 
a moderate price 


Easy to Clean and resistant to staming, the 
exterior 1s ın heat-proof hard enamel, the 
mterior ın nickel plated copper The door 
and castng are heavily lagged and a combined 
thermometer support and rotatable venti- 
lator 1s fitted ın the roof 


Simple to Operate, the base controls 
comprise an on-off switch, pilot lamp and 
sensitive, slow motion thermostat A tem- 
perature gradient of +- 1°C , over the range 
35°C. to 220°C ıs constantly maintained 


Low Power Consumption is achieved to 
an exceptional degree by the most careful 
design and disposition of the heating 
elements The chamber space 1s 26cm by 
36 cm diameter The price £42 0 0d 
Please write for descriptive leaflet GT/1367 


LONDON Kemble Street, W C2 
MANCHESTER 19, Cheetham Hill Road, 4 
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OPAN C 
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thermo-elastic and low thermal 
expansion coefficients over a useful 
temperature range with excellent 
mechanical properties, closely 
controllable by simple processing 
and heat-treatment 


Write for a free copy of our new 
publcation— Nickel Alloy Spring 
Materials ’—which contains full 
technical data on Ni-Span G 





NI-SPAN C is a registered irade-mart 


Wiggin Street, Birnungham, 16 
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The Mahler-Cook Bomb Calorimeter 
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outfits. 


We supply all requirements for Microscopy and Biology 
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THERMOCOUPLE POTENTIOMETER 


CAT. No. E4223 


WEIGHT 10} Ibs 
DIMENSIONS 12” x II” x 83° 

A precision instrument for the measure- 
ment of temperature with thermocouples or of small EMF s up 
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Sintered Glassware 
ensures perfect filtering. 


PYREX Brand Sintered Glass filters are com- 

posed entirely of PYREX Brand Glass, ground 
to varying degrees of fineness, and fused into 
PYREX Brand filtering vessels, the whole unit 
being resistant to the effects of sudden heat 
and cold 


The actual filter discs are produced in varying 
standards of porosity, and at present are available 
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PYREX Brand apparatus ıs therefore available for 
work ranging from the separation of coarse 
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“SCALAMP” 


SELF-CONTAINED 
í GALVANOMETERS 
FOR RESEARCH : INDUSTRY - TEACHING 


Absolute Measurement * Null Detection 
SPECIAL FEATURES 

























@ Constant - current, con- @ Operates on A.C. mams 
stant-damping shunt with and batteries with easily 
sıx positions, removable lamp. 

@ Special anti - vibration, @ Now enclosed n bakelite 
shock absorbing feet moulded case. 

@ No leveling required. O Size approx 74°xl1}" x64” 


PERFORMANCE DATA 
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Coil Period Critical Sensitivity m mm on scale 
7901/8, 7902/S Cat No | Resistance (Seconds) Damping 
and 1903/S B z le 2 £16 8 6 {Ohms} Resistance! Mm per Amps Mm per 
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S.8 STAGE MICROMETER 
—I mm. in 100 parts PAY GOOD PRICES 
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A leading US manufacturer of precision scientific, optical 
and measuring instruments writes 

“We wish to compliment you on the production of 
such a beautiful scale ”’ 


Booklet of stock Eyepiece and Stage Micrometers post free from. 


LEARNED SOCIETIES 
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Journal of Biological Chemistry Vols 1-185, Bound - £950 
Curtis’s Botanical Magazine, 1787-1949, Bound - - £750 
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HE SERVICE OF INDUSTRY 





Never before has so much stress 
been laid upon the vital importance 
of ensuring absolute purity in 


lik 


t+ 
er -H 


N manufactured foodstuffs of every 


kind At the same time, a period 
of world food shortage demands that every ounce 
of food be used with strict attention to its nutritive 
value 

Under these circumstances, laboratory control in 
the food industry assumes a new significance 

Where so much depends upon the results of the 
work involved, the chemicals ın use ın the labora- 
tories must be of proven quality The M&B range of 
Laboratory Chemicals hasconsequently beenreadily 























accepted in many laboratories attached to the in- 
dustry Specifications have been selected to meet 
the widest demands of normal laboratory practice 

A complete brochure of specifications will be 





sent on request 
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HEFFER’S of CAMBRIDGE 


i 
SCIENTIFIC & 


TECHNICAL BOOKS 
ENGLISH, AMERICAN & 


SINE/COS. 
RESOLVERS 


Frequency range approx. 
50-50,000 c.p.s. 
Accuracy | part in 1,000 





EUROPEAN OTHER SERVO CONTROL EQUIPMENT 
New and Second-hand Selsyns, power and phase shifting, Velodynes, Magslip 
transmitters, receivers, hunters, induction motors 
Sree aban i cae ot ou ees All attractively priced, send for lists 
W. HEFFER & SONS LTD.-|| | HOPTON RADIO | HOPTON PARADE 
CAMBRIDGE STREATHAM HIGH ROAD, LONDON, S.W.1I6 


Telephone STReatham 6165 






For Perfect Light Distribution and 
for Perfect Darkness respectively, 
our “Sunuminium” Flexible Alu- 
minium Venetian Blinds, and Type C 
Dark Blinds (write for samples and 
brochure). 


Est 1634 AVERY’S 


“Britain’s leading Blindmakers”’ 


81, Gt Portland Street, London, W.| 


(Both types of blinds used at the new National 
Institute of Medical Research) 
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SURFACE TENSION APPARATUS 


AND FOR INTERFACIAL SURFACES 





Details are given in 
SHEET No. 7-N. 


May we send a copy ? 


wy 





THs apparatus is based upon the design by Dr. P. L. du Nouy, and is used for rapidly 
and accurately determining the surface tension, or the interfacial tension, of liquids 
The method is simple, requires only a small quantity of the substance being tested, and ıs 
applicable to practically all kinds of liquids. The instrument ıs calibrated to read directly 
in dynes per cm 


“CAMBRIDGE INSTRUMENT ‘COMPAN’ 











A GREAT NAME 


rests on public trust 





The name Marconi is a household | English language is spoken, the words 
word all over the inhabited world It | Marcon: and wireless are interchangeable 
has come to mean in people’s minds all | The Marconi Company 1s justifiably 
that is most modern ın wireless and | proud of the universal confidence its 
communications In fact, wherever the | name inspires 


Marconi 


the FIRST and GREATEST name in Wireless 


MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED MARCONI HOUSE CHELMSFORD ESSEX 
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stimulate protem synthesis m cells which are not 
green (cells of storage organs) Conversely, aeration, 
coupled with an external supply of carbon dioxide, 
can completely suppress protem synthesis!%. These 
facts were later construed to mean that pCO, played 
a regulatory part m respiration and protem syn- 
thesis? When the reactions of carboxylation were 
blocked by lack of free carbon dioxide, and decarboxy- 
lations fostered, the carboxylic acid cycle could only 
be maintamed by supplymg «-keto-glutaric acid from 
glutamic acid ın lieu of pyruvic acid This, m effect, 
diverted sugar metabolism from pyruvic acid and 
respiration via the carboxyl acid cycle to protem 
synthesis, utilizmg the nitrogen donated by ammo- 
acids, particularly glutamic acid and glutamme 
Thus, the conditions for synthesis of protem comeided 
with low mternal concentrations of carbon dioxide 
These conditions have been achieved by rapid 
aeration with carbon dioxide - free air m non-green 
cells, though the mterestmg possibility was raised 
that the same mechanism might operate to foster 
protem synthesis in the hght ın green cells? 

These relationships, visualized ın terms of an mter- 
locking carboxylic acid cycle and a nitrogen cycle, are 
shown in the form of Cycles II and III of the accom- 
panying simplified scheme The purpose of this scheme 
1s to stress that deamimated residues of amino-acids 
may enter the carboxylic acid cycle and contribute to 
respiration, while the nitrogen groups may be recon- 
densed to protein, utilizmg a carbon framework 
derived ultimately from sugar or its precursors 
Furthermore, the conditions of low carbon dioxide 
tension, such as prevail ın green cells in the light, 
divert the metabolism from the use of sugar, via 
pyruvate, m the carboxylic acid cycle to the use of 
«-keto-glutarate from glutamic acid 

The unconventional views of Calvin and his co- 
workers on the balance of respiration and photo- 
synthesis rest briefly upon the followmg observations 

(1) CO, apphed to Chlorella and other green cells 
only enters glutamic acid and the mtermediates of 
the Krebs cycle (succimec, fumaric, isocitric) m the 
dark, and moreover when the dark fixation occurs in 
cells not previously stimulated by exposure to light 

(2) The dark fixation which occurs after previous 
light stimulation is ın all essential respects identical 
with ordinary photosynthesis 

(3) In the light CO, enters into combination with 
a bght-strmulated intermediate (vinyl phosphate) and 
passes through 2-phosphoglyceric acid en route, to 
sugar—all these reactions being possible ın the dark 
granted the supply, by previous light stimulation, of 
the two carbon receptors 

(4) There is a number of substances, aspartic acid, 
serine, alanine, malic acid, the general occurrence and 
content of carbon-14 of which, both in the hght and 
the dark, are attributable to their ready derivation 
from pyruvic or oxaloacetic acids 

(5) The two-carbon light-stumulated imtermediate 
(vinyl phosphate) 1s hypothetical, but a compound 
which releases radioactive acetaldehyde on heating 
for 10 min with dilute acid occurs 

The Calvin group postulates that the carboxylic 
acid cycle ıs suppressed in the light because acetate 
or acetyl phosphate, a necessary reactant with oxalo- 
acetic, is kept by light ın the form of vınyl phosphate 
which cannot enter the Krebs cycle 

There is no proof that respiration proceeds only 
through a Krebs cycle, as Calvin et al seem to suggest 
Even so, however, there 1s an alternative mterpreta- 
tion of the experimental facts brought forward by the 
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Calvin school, this follows by combımımg the ideas 
embodied ın Cycles I and II with those of Cycles II 
and ITT, as shown ın the figure These ideas are as 
follows 

(1) Of necessity, the carboxyhe acid cycle of 
respiration proceeds in green cells both ın the hght 
and in the dark, but with different substrates furnish- 
ing the carbon source It 1s mconcervable that green 
cells m the light do not respire 

(2) In the light, growth and synthesis of protein 
predominate over 1ts breakdown, the carboxylation 
reactions of the carboxylic acid cycle are eliminated 
by the low internal ~CO,*, and this cyclic process 1s 
now maintained by the carbon residues fed into 1t from 
ammo-acids Meanwhile, the nitrogen groups pass to 
protem utilizimg carbon compounds which are either 
en route to, or from, sugar (that 1s, compounds which, 
under these conditions, are diverted from respiration 
to protem synthesis) Therefore, carbon-14 supplied 
as CO, to green cells in the hght would not be 
expected to enter into the composition of glutamic 
acid and the intermediates of the carboxylic acid. 
cycle until after t had been incorporated unto protein 
and until] appreciable protem breakdown had occurred. 

(3) In the dark the carboxylic acid cycle 1s main- 
tamed m the usual way from the products of glyco- 
lysis (Cycle II of the figure), and on the addition of 
CO, the mtermediate compounds of this cycle 
(and the amino-acids der:vable from them, especially 
glutamic acid) readily become radioactive by dark 
fixation 

(4) The ready occurrence of carbon-14 m glutamic 
acid when the CO,-treated Chlorella cells are in the 
dark and its comparative absence when the cells are in 
the light have, therefore, more direct significance for 
the problem of mitrogen metabolism than for the 
problems of respiration and photosynthesis per se 
These observations are compatible with the generally 
accepted view that the green cell m the light ıs a 
potent centre of protem synthesis (because the 
green cell ın the hght has access to photosynthetic 
intermediates as well as to products of nitrate reduc- 
tion and now because the low pCO,, caused by the 
photosynthesis itself, will draw the carbon skeletons 
of amino-acids, via glutamic acid, into the respiratory 
cycle and divert their nitrogen groups into protein) 

Therefore, the mterpretation of what the Calvin 
school has shown may not be that the Krebs cycle 
and respiration are suppressed by light, but rather 
that, under these conditions of reduced carbon dioxide 
tension ın the cells, these processes utilize carbon 
sources drawn from amimo-acids rather than sugar 

These relationships may be visualized in the com- 
bined scheme of the figure The argument of Calvin 
et al ıs that Cycle II ceases ın the ight Our view 
is that, ın the light, Cycle II ıs mamtained from 
glutamic acid and the deaminated residues of amino- 
acids, and that the light-stumulated protein synthesis 
uses carbon from photosynthetic mtermediates and 
nitrogen groups donated by glutamic acid A still 
more recent summary by Benson and Calvin! makes 
this point of view reasonable, for these authors write 
(le, p 30) “The major portion of the imsoluble 
products formed ın the first few minutes by algæ 
was protem Acid hydrolysis produced radioactive 
amino-acids ın approximately the same relative 
amounts as those in the cell extract Protem obtamed 

* The only treatments of Calvin et al which could have produced a 
low carbon dioxide tension 1n the cells by means other than photo- 
synthesis were those where they used a ‘helium sweep’ which would 


also produce, especially 1:n the dark, anaerobiosis this would also tend 
to hmit protem synthesis 
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from longer experiments (5 to 10 mm) contamed 
more activity than that found m several ammo-acids 
present ın the cell extracts Glutamic acid, by far 
the largest free amino-acid reservoir, was not con- 
verted mto protem ın amounts commensurate with 
its concentration ” This seems to be consistent with 
the fundamentals of our mterpretation, namely 
(1) protem ıs formed rapidly m the hght and contains 
carbon-14 furnished as CHO., (2) glutamic acid 1s 
present in large amounts, (3) all the carbon of the 
glutamic acid does not go into the protem, though 
the nitrogen, which was not labelled, may 

The outstanding contribution of the Calvin school to 
our knowledge of photosynthesis is the recognition 
that 2-phosphoglyceric acid is a product of CO, 
fixation m the hght or, after light stymulation, ın the 
dark ‘This result will have far-reaching consequences 
However, the Calvin school has interpreted its other 
results m ways which are physiologically umprobable, 
and in so doing seems to have overlooked possibilities 
based on other concomitant physiological processes, 
which enable 1ts data to be interpreted m other ways 
In this brief analysis we have tried to show certam 
of these -possibilities. 

Finally, photosynthesis as ıt proceeds ın vivo 
occurs in a system capable of protein synthesis to 
understand one process we may need to comprehend 
more of its relations to the other There may be a 
clue here also to the behaviour of isolated chloro- 
plasts for, so far as is known at the present time, 
they are incapable of growth and division and they 
are also incapable of reduemg carbon dioxide 
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CINEMATOGRAPHIC RECORDING 
OF THE VELOCITY OF ARTERIAL 
BLOOD-FLOW* 


By J M POTTER and D. A. MCDONALD 


Dept of Phystology, St Bartholomew’s Hospital Medical 
College, London 


HE direct study of blood-flow m mtact arteries 

is difficult for two mam reasons the thickness 

and opacity of the vessel walls, and the relatively 
high velocity of flow withm them 

We have developed a technique m which these 

difficulties are reduced The arteries within the 

cranium and vertebral canal have thm walls ın pro- 

portion to their diameters Among these arteries is 

the basilar, which m the rabbit ıs some 15 em m 

length with an external diameter of approximately 
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lmm It has been exposed m its proximal half and 
its contents exammed through its translucent wall 
with a dissecting microscope 

The basilar artery ıs formed by the fusion of the 
two vertebral arteries, each of which 1s rather more 
than half the calibre of the basilar We have shown? 
the flow in ıt to be streamlned (laminar), because 
dye introduced into one vertebral artery remains m 
a distanct stream on 1ts own side ın the basilar 

In order to measure the velocity of flow m the 
artery, we have recorded cimematographically the 
passage of myected substances along ıt This has 
been done with the ‘Kodak’ high-speed camera which 
works at speeds up to 3,000 frames per sec Extension 
tubes were used so that the object image ratio was 
3 4 The hght source was a 500-watt ‘Osira’ high- 
pressure mercury arc-lamp, focused by a condenser 
and projected into the field by a mirror from a 
Watson’s microscope strapped to the lens-extension 
tube system To avoid overheating the preparation, 
‘Calorex’ glass was mterposed, although this entailed 
a loss of hght of some 15 per cent The effective 
efficiency of the ‘shutter’ system of the camera was 
about 20 per cent, so that at 3,000 frames per sec 
the effective exposure was 1/15,000 sec (The camera 
actually has no shutter, the film ıs traversed 
continuously behind a revolving block of glass) The 
provision of sufficient ight was therefore the out- 
standing technical difficulty m photographing blood 
Originally a cadmium mercury lamp was used, but 
the red m ıt was not effective enough to contrast 
dark dyes with blood under the experimental con- 
ditions, that 1s, relative under-exposure, and using a 
heat filter which was slightly green Therefore, it 
was necessary to photograph the blood as black, and 
mtroduce contrasting substances that photographed 
white 

Successful results were obtained usmg 0 05 per 
cent fluorescem solution, and globules of olive oul 
(stabilized with “Teepol’) Injections were made mto 
the axillary artery some 6 cm nearer the heart The 
smallest globules seen were estimated at 0 07-0 08 
mm and the largest about 0 2mm _ As they had to 
pass up the vertebral artery, which has an internal 
diameter of about 0 5 mm, this was considered to 
be satisfactory 

The film 1s marked in the margin with a time-base 
produced by an electrically maimtamed 500-d v 
tunmg-fork Most of our results were obtained at 
1,500 frames per sec Analysis of the velocity of flow 
was done both by measuring time taken to traverse 
successive millimetres of the artery, and by measurmg 
the distance travelled durmg various periods of time 
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Fig 1. Changes in velocity during approximately one cardiac cycle 
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No constant change ın velocity 1m relation to branching 


Fig 2 
(between dotted lines) The mutial velocity of each particle 13 
shown against 1ts curve 


(10 msec durmg the phases of slow flow, and down 
to 2 msec where rapid changes were occurring ) The 
intervals between the arrival of each particle were 
recorded and a composite graph of the velocity 
changes throughout a cardiac cycle has been built up 
from the behaviour of successive o1l globules (Fig 1) 
That the globules are not themselves significantly 
affecting the velocity 1s suggested by the fact that 
we have not detected any constant difference m the 
velocities of the smallest and largest globules ın the 
series 

Thus in the rabbit basilar artery ıt may be seen 
that there 1s a period of rapid acceleration lasting 
some 15-20 msec when the velocity mereases from 
5 to 33 em per see (40cm persec m another series) 
There is then a sharp fall to a plateau of some 20 cm 
per see with probably a dicrotic notch mtervenmg 
Thereafter the velocity declines throughout the rest 
of diastole The exact duration of the cardiac cycle 
could not be measured but was of the order of 
200 msec (300 beats per mmute) 

That the acceleration or deceleration 1s not related 
to the conformation of the artery 1s shown by Fig 2 
This shows that the changes ın velocity of srxteen 
particles as they pass along bear no constant relation 
to the position of the branches 

We consider ıt worthy of note that the velocity 
‘spike’ 1s so sharp even after traversmg the long, 
narrow and presumably elastic vertebral artery The 
end of this artery that we are observing 1s more than 
100 diameters from the heart Furthermore, even at 
this distance the velocity at a given moment ıs 
dependent on its relation to cardiac systole and not 
to the presence of branching 
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It ıs perhaps also worth while considermg what 1s 
meant when one refers to ‘arterial velocity’ Since 
the flow ıs pulsatile there is a maximum and a 
minimum velocity, and the latter may be a negative 
value in arteries (not this one apparently) where 
there ıs a brief phase of retrograde flow? An mte- 
grated mean velocity value must therefore be 
obtained for the whole cardiac cycle (from Fig 1 ıt 
is approximately 12 em per sec ) 

This ıs non-specifically near velocity , but sınce 
the flow ıs ın addition streamlined, then what one 
might term a mean laminar velocity ıs further 
required if the volumetric rate of flow ıs to be calcu- 
lated In our method the velocities obtamed are 
presumably those of the more axial streams, depend- 
ing on the size of the globule 

It ıs thus difficult to calculate the volumetric rate 
of flow from our measurements of velocity Equally, 
we suggest that deductions concernmg artenal 
velocity derrved from volumetric rates have httle 
significance 

This cmematographic method, although expensive 
and not easily available, 1s the only one we know 
that can be used ın an artery of this size It avoids 
imstrumental interference and problems of imertia 
It may have further scope in investigating physio- 
logical problems Z 

We are indebted to Kodak Research Laboratories 
for the cmematography This was done by Mr John 
Hadland, who also supphed certam technical details 
quoted [Aug 14, 


1A preliminary communication The films obtained were shown mn 
July 1950 to the Physiological Society at Oxford and to the first 
International Collogmum for Rheological Problems in Biology at 
Lund, Sweden 

2? McDonald, D A,and Potter, J M,J Physiol , 109, 17P (1949) 

> Shipley, R E , Gregg, D E and Schroeder, E F Amer J Physiol , 
188,718 (1943) 


SOME OBSERVATIONS ON 
BIOLOGICAL NOISE ` 


By Dr P FATT and Dr. B. KATZ 


Biophysics Research Unit, University College, London 


OST biological reactions occur on such a large 

scale that they remam unaffected by the 
random fluctuations of participating molecules or 
energy quanta? There are, however, exceptions to 
this rule for example, visual threshold measure- 
ments depend upon fluctuations m the number of 
light quanta which strike the receptor cells? In this 
article observations are described which suggest that 
electrical random noise ın fine nerve structures may 
produce important physiological effects Excitation 
of a nerve cell occurs when 1ts membrane potential 
has suffered a sudden critical displacement? Owing 
to thermal agitation of 10ns, the resting potential of 
the cell does not remain at a constant level, but what 
we measure 1s, n fact, an average level subject to 
small statistical fluctuations If these fluctuations 
reach an amphtude of the order of millivolts, they 
may be expected to produce physiological responses 
The magnitude of the noise voltage fluctuation 
depends upon the cell size, and a simple calculation 
indicates that m a 100-4 muscle fibre the norse has 
an rms voltage of only about 1 yV, but would 
approach 1 mV m a very fine nerve endmg of, say, 
0 I u diameter It 1s at the level of nerve termmals 





i (a) (6) 

An example of end-plate noise, recorded from a fibre of the 
musculus extensor longus dig IV of the frog upper portion, 
spontaneous potential changes recorded on a slow time base with 
lugh ampiification, lower portion, response to a motor nerve 
impulse, recorded on a fast time base with low amplification 
(a) electrode inserted at an end-plate , (b) electrode 2 mm away, 


in the same muscle fibre Voltage and time scales represent 
8 6mV and 47 msec for the upper part, and 50 mV and 2 m sec 
for the lower part 


and nervous synapses that effects of ionic noise 
should be searched for, and the followmg observation 
appears, therefore, relevant 

When a micro-electrode 1s mserted mto the nerve- 
free part of a frog muscle fibre, a potential difference 
of about 90 mV 1s recorded across the fibre mem- 
brane There ıs no sign of electric activity other 
than. small disturbances due to the ordinary sources 
of noise in electrode and amphfier A very different 
picture 1s obtamed when the electrode ıs mserted 
ummediately under the motor nerve endings (seo 
accompanying photographs) 

There 1s local activity of a characteristic nature 
small action potentials of rapid rise and slow decay 
follow one another at random imtervals These dis- 
charges occur in discrete sizes, wndicative of a number 
of separately firmg units These responses can be 
regarded as mimature ‘end-plate’ potentials®, and, 
like the ordinary end-plate potential, they are 
abolished by curarme and mereased in size and 
duration by prostigmme In fact, they are dis- 
tinguished from the famuliar end-plate potential only 
by their spontaneous and random occurrence and 
by their mimiature size, which 1s about 1 per cent of 
the electric end-plate response to a motor nerve 
impulse The phenomenon may conveniently be 
called ‘end-plate noise’ It appears to be present at 
the majority of end-plates m frog muscle, but its 
average frequency varies greatly from fibre to fibre, 
between less than 1 per sec and about 100 per sec , 
at 20°C The rate of the discharge 1s greatly affected 
by physical changes—for example, small alterations 
of temperature, and of osmotic pressure, have a 
profound effect 

It ıs very probable that, like the ordmary end- 
plate potential, these spontaneous sub-threshold effects 
are due to the release of small quantities of acetyl- 
choline from motor nerve termmals, the difference 
bemg due to the activity of isolated termmal spots 
rather than to a synchronous discharge from the 
whole terminal apparatus It is known that acetyl- 
choline is contimually synthetized at the nerve 
endings’, and the end-plate noise might perhaps be 
attiibuted to a bombardment of the motor end-plate 
by mdıvıdual molecules of acetylcholine which escape 
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from the nerve termmals This sumple hypothesis, 
however, cannot be accepted, for the imduividual 
spontaneous responses are much too large to be pro- 
duced by imdrvidual, or even small numbers of, 
acetylcholine molecules (the size of the responses 18 
about 1 per cent of the full end-plate potential, and 
this 1s due to the action of at least 104 molecules of 
acetylcholine, possibly much more) A more direct 
argument 1s as follows If the muscle ıs soaked m 
a solution contamıng 3 x 107 M acetylcholine, the 
resting potential of the end-plate region 1s diminished 
by several millivolts, but the recurrence-rate of the 
end-plate noise remams unaltered Clearly, ıt cannot 
be due to molecular bombardment by escaping 
acetylcholine, for the rate of such a bombardment 
must be greatly increased ın the presence of applied 
acetylcholme 

We must therefore think of a local mechanism by 
which acetylcholine ıs released at random moments, 
in fæarly large quantities, and the most plausible 
explanation is the occurrence of excitation at mdi- 
vidual nerve termmals, evoked by spontaneous 
fluctuations of ther membrane potential Once the 
membrane potential has been displaced sufficiently, 
local excitation occurs within a very brief interval 
of time, of the order of 10-4 sec , but ıt does not lead 
to a propagated, impulse if the affected area ıs too 
small? The recurrence mtervals between successive 
responses are relatively very long, and this suggests 
that, statistically, the response 1s & very umprobable 
event (that is, the mean level of the underlying 
fluctuation 1s much less than the excitation threshold 
of the nerve terminals) Now, it is a characteristic 
property of such statistically umprobable trigger- 
actions that their recurrence-rate 18 greatly affected 
by small changes of the threshold, or of the mean 
energy-level, of the system, and this may well explain 
the great differential sensitivity of our phenomenon 
to relatively small physical alterations (a 50 per cent 
merease ın osmotic pressure, for example, produced 
a reversible increase ın the rate of discharge from 
2 per sec to 90 per sec ) 

It 1s possible that the phenomenon here described 
1s of a much more widespread occurrence, and 16 will 
be worth looking for sumilar effects at fine nerve 
endimgs, sensory and synaptic, elsewhere in the 
nervous system While, m this particular case, local 
activity evoked by random changes ın the motor 
nerve endmgs remaimed always well below the 
threshold of propagation, it appears that there are 
pathological conditions under which this pheno- 
menon becomes exaggerated and leads to functional 
disorder—for example, the twitchmg during eserme 
poisoning® and under the influence of tetanus toxim® 
But the concept of local excitation being caused by 
peak voltages of membrane noise may be of wider 
application, and it is possible that such events play 
an important part in the production of spontaneous 
activity at neuronal synapses and sensory nerve 
endings 
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THE LONDON CONFERENCE ON 
OPTICAL INSTRUMENTS 


T London Conference on Optical Instruments, 
held at the Imperial College of Science and 
Technology during July 19-26, was timed to follow 
the meetings of the International Optical Com- 
mission, and was attended by nearly all the delegates 
of the latter This helped to give a genuinely mter- 
national flavour to a very successful series of meetings 

The declared object of the Conference was “to 
obtain @ survey of modern practice and trends ın the 
construction of actual mstiuments”, but the pro- 
ceedings also included symposia on the diffraction 
theory of optical struments and on phase-contrast 
microscopy, and from the scientific point of view these 
were the most interesting sessions Also noteworthy 
were the papers and discussions on reflecting micro- 
scopes , here the imterest was mamly technological 

After the opening address by Sir Thomas Merton, 
president of the Conference, an account was given 
by Prof. S S Ballard of recent optical develop- 
ments in the United States. Next,M A Maréchal 
(Paris) spoke about recent French researches on 
diffraction m optical instruments and showed mter- 
esting slides of particular cases of diffraction patterns, 
calculated on his mtegrating machine ın the Institut 
d'Optique, associated with aberrations amounting to 
several wave-lengths, that ıs, of amounts not at 
present easy to deal with by more analytical methods 

Dr H H Hopkins deseribed some investigations 
of his own into partial coherence and its connexion 
with microscopic resolution Mr Barham gave an 
account of his jomt paper with Dr Hopkins entitled 
“The Influence of Condenser Aperture on Microscopic 
Resolution” 

Dr E Wolf then spoke about his recent work on 
the three-dimensional distribution of hght ın drffrac- 
tion images near focus , this work has some maportant 
applications to the theory of telescopic star mages 
Dr E H Lnnfoot described ın outline how diffraction 
theory could be applied to discuss the systematic 
errors mherent m phase contrast testing with a slit- 
source , his main result was that these errors do not 
impair the usefulness of the test for ordinary purposes 

The second day, July 20, was devoted to purely 
technical accounts of certam newly designed lenses 
for photography and for television Mr R Kingslake 
(Eastman Kodak) described some recent develop- 
ments of photographic objectives m the United 
States Dı Hopkins spoke about the ‘zoom’ lenses 
on which he has been working recently, and Mr 
Warmisham (of Taylor, Taylor and Hobson, Ltd ) 
described a new fji objective with an 18° spherical 
field, intended primarily for radiology A reception 
at the Royal Institution, followed by a discourse on 
phosphorescence by Piof E N da C Andrade, 
concluded the day 

July 21 was oceupied by visits to the National 
Physical Laboratory and to other centres of optical 
activity 

On July 24 the proceedings began with a general 
survey by Dr R Baier entitled “Practical Require- 
ments in a Reflecting Microscope” Dr A Bouwers 
(Delft) followed with an account of the concentric 
mirror microscopes recently put on the market by 
his firm Fmally, Mr D S Grey (Polaroid Corpora- 
tion, U S A ) spoke on catadioptric microscopes 

In the afternoon, Prof Curtis, Dr G. R. Harrison 
and Mr C L Bausch (Massachusetts Institute of 
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Technology), Dr E Ingelstam and Dr E Hulthén 
(Sweden), and Mr E Lind (University of Stockholm) 
read papers on various aspects of grating spectroscopy 

July 25 was mamly devoted to phase contrast 
mucroscopy Papers were given by Prof F Scandone 
(Italy), Mr F W Cuckow, and Dr. M Françon 
(France), the last of whom described with rapidly and 
beautifully executed blackboard drawimgs his inter- 
esting devices for adapting standard microscopes to 
phase contrast work by the addition of an auxihary 
optical system in front of the objectrve Mr E 
Bergstrand (Sweden) discussed work on the velocity 
of light and the measurement of distances by a 
development of the Kerr cell method which uses 
crystal-controlled high-frequency fields Mr J Guild 
(National Physical Laboratory) spoke on photo- 
metry In the evening a large gathering at the Royal 
Astronomical Society’s rooms ın Burlington House 
received with enthusiasm a talk by Dr M A Ellison 
on “New Tools for Solar Physics”, which meluded a 
showing of Menzel’s exciting film, “Explosions ın the 
Sun” A parallel gathermg in the Royal Photographic 
Society’s rooms heard Mr R MeV Weston on the 
filming of lving tissues with the microscope 

The morning of the concluding day, July 26, was 
occupied by three papers on spectrophotometry, the 
speakers bemg Prof 8 S Ballard (United States), 
Dr F Devignes (France), and Dr H W Thompson 
(Oxford) In the afternoon, talks on “The Modern 
Reflecting Telescope” and on a lens-murror system for 
high-precision theodolites were given by Dr E H 
Linfoot and by Dr W Lotmar (Switzerland), respect- 
ively , the Astronomer Royal was in the chair 

Most of the papers were followed by well-informed 
discussions, and a tendency to refram from mutual 
criticism, noticeable at the early meetings, was 
corrected later on at the urgent request of the Con- 
ference’s efficient secretary, Prof L © Martin 

E H Liyroor 


INDUSTRY AND THE UNIVERSITIES 
IN GREAT BRITAIN 


HE report of the Conference on Industry and 
the Unrversities, organised by the Education 
and Industrial Research Committees of the Federation. 
of British Industries last November* and at which 
both mdustry and all the universities of Great Britam 
were represented, as well as the British Institute of 
Management and the Admmustrative Staff College, 
has now been published , ıt mcludes an analysis of 
the forty-three replies received to a twelve-pomt 
questionnaire previously sent out to mdividual 
industrialists regarding their experience m employing 
university graduates or reasons for bemg unable to 
make use of them These replies, which covered 
positions m industry for which graduates are re- 
cruited, opportunities and prospects, periods of 
tiainmg after recruitment, qualities and character- 
istics sought by industry ın its graduate recruits and 
comments on the current standard of graduates and 
the success of the universities ın educating men for 
industry, were summarized and circulated to those 
attending the Conference and provided a basis for 
discussion 
Sir Hubert Henderson, opening the discussion on 
behalf of the universities, commented that the general 


* Report of the Conference on Industry and the Universities, 
organised by the FBI Education and Industral Research Committees 
and held at Ashorne Hill, Leamington Spa, 25 to 28 November 1949 
Pp 94 (London Federation of British Industries, 1950) 38 
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tone of the replies showed that there 1s already a 
much greater appreciation of the pomt of view of 
the universities than might Have been found a short 
time ago He endorsed Sir Charles Tennyson’s 
observation that the prime function of the universities 
is to maintam and advance the standards of know- 
ledge, and said that scholarship and research must 
be them dominant objectives even the essential 
function of teaching would suffer if there were an 
attempt to subordinate the primary functions of 
maintaining and advanemg the standard of know- 
ledge to what was mtended to be more efficient 
teachmg Sir Hubert thought. too, that the distme- 
tion between fundamental and apphed knowledge 
can be overstressed, he knew of nothmg more 
mmportant ın the history of the development of 
human thought than the advances which have been 
made by a constant mterplay between abstract 
analysis and the attempts to solve particular concrete 
problems Nevertheless, he agreed that things that 
are in the nature of techniques cannot profitably be 
taught in a university 

The report of the Conference mcludes brief sum- 
mary reports from the discussion groups, which 
considered postgraduate studies and research, educa- 
tion for management, the supply of science teachers 
for schools, the interpretation of industry withm the 
universities, and the development of closer relation- 
ships between mdustry and the untversities There 
was also some general discussion on the first three of 
these subjects, and the general feeling of the Con- 
ference was in favour of the Federation of British 
Industries domg what ıt can to see that the serious- 
nes& of the position regarding science masters 18 fully 
realized by the proper authorities There was a 
decided cleavage of opmion as to whether manage- 
ment studies are appropriate for a university, most 
industrialists remaınıng neutral, but the Conference 
was agreed as to the desirability of not labelling 
courses so as to suggest that they represent the one 
and only approach to management 

At the third session, which considered mdustry’s 
requirements of scientific workers and technologists 
and their education and traming, Sir Arthur Fleming 
said that he preferred to absorb the graduate when 
he had gained his first degree , but urged the mmport- 
ance of giving the graduate the greatest possible 
amount of responsibility when he enters mdustry 
Sır Arthur advocated at least two years trammg m 
works departments for the technologist Wing- 
Commander T. R Cave-Browne-Cave stressed the 
iumportance of personal qualities and of realistic 
personal touch between mdustry and universities 
Prof P.M S Blackett doubted the value of manage- 
ment courses and of vacation work, vacations offer 
invaluable opportunities of building character in 
other ways, and he pomted out that the universities 
can claim that, whether or not they produce the 
best men, a large and mereasmg proportion of the 
best of the youth of the country goes to the univer- 
sity and, when there, wishes to study a large variety 
of subjects 

Lord Simon of Wythenshawe presided over the 
fourth session, which dealt with mdustry’s require- 
ments of arts graduates, and the discussion was 
opened by Sir Humphrey Gale, who put, first, char- 
acter, personality and power of leadership and, next, 
abihty to write and speak clearly and to express 
sucemetly the essentials of any given situation 
Selection of arts graduates by industry requires more 
exacting methods than the selection of technologists, 
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and he thought that appropriate use of such graduates 
might reheve technologists of margimal administrative 
work and reduce requirements of technologists Lord 
Eustace Percy stressed the importance of the problem 
and the need not only to experiment with selection 
methods but also for the universities themselves to 
experiment both with different methods of teaching 
ın the older established arfs courses and with newer 
arts courses Maiss Marjorie Hayward said that she 
was encouraged by the importance attached to per- 
sonal qualities but referred to the difficulties of 
placing arts graduates ın dustry It was clear that 
this problem caused some concern to the Conference, 
and that ıt would be difficult to place the mcereased 
number of arts graduates of average ability unless 
industry could arrange trammg and apprenticeship 
schemes for them 

At the fifth session, Dr Percy Dunsheath, Mr C 
Morns and Dr A E Trueman attempted to sum- 
marize the preceding discussions and conclusions 
The first two appealed for the fullest possible under- 
standmg between mdustry and the universities on 
all the mmportant matters raised, and Dr Trueman 
referred to the mvestigations mto the supply and 
demand of scientific workers and technologists being 
undertaken by the Hankey Committee for the Ministry 
of Labour and the necessity of avoidmg any steps 
likely to produce heavy graduate unemployment or 
misemployment He urged that the universities 
should not be pressed to expand further, until they 
have had time to provide accommodation for the 
present mcreased numbers 

Particular pomts calling for action, which emerged 
at the Conference, were that a much greater supply 
of nformation by mdustry on its structure and its 
requirements of graduates should be made available 
to the universities and schools, and that mdustrialists 
should be encouraged to take a greater mterest in the 
universities through their governmg bodies, advisory 
councils and appointments boards, and, conversely, 
that university staffs should become better acquainted. 
with industry In regard to the first, mformation. 
about careers ın the various branches of industry 
and ın individual firms 1s needed, and ıt was suggested 
that the Federation of British Industries could help 
by supplying such information The mterpretation 
of industry to the universities could be mmproved by 
temporary exchanges of industrial and univeisity 
research staffs on an mdrividual basis, and industry 
might further help by arrangmg short refresher and. 
background courses for university professors and 
lecturers The value of vacation courses was fully 
recognized, for arts students as well as for scientie 
workers and technologists, but not to the exclusion 
of other vacation activities Increased flexibility m 
the postgraduate courses offered by the universities 
was suggested, and ıt was also proposed that the 
Federation of British Industries, i conjunction with 
the University Grants Committee, should organise a 
small team under the auspices of the Anglo-American. 
Productivity Council to visit the United States for 
studying the relationship between American univer- 
sities and mdustry, ın order to see whether, and, if 
so, to what extent, this relationship 1s connected with 
the high productivity of American industry Although 
the Conference considered that the shortage of science 
graduates would persist for several years, whether 
the position would thereafter improve remains 
uncertam, and mdustry should examine further the 
possibilty of effecting economies in its use of science 
graduates 
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An Absolute Method for Measuring the 
Activity of Radioactive Isotopes 


RaDIOACTIVE isotopes are, at the present time, 
bemg used m a wide variety of scientific investiga- 
tions Thus the development of accurate methods 
for the assay of these substances is of considerable 
mmportance The three methods in common use 
involve the Geiger counter, the 1on1zation chamber 
and the micro-calormmeter , and, although simple in 
principle, they are quite complicated m practice It 
therefore seemed worth while to mvestigate the 
possibilities of a new method based on the fact that 
a flow of ®-particles ıs equivalent to a current In 
the case of a pure B-emittmg isotope, 37 x 107 
6-particles are emitted per second per mullicurie (by 
definition), and this is equivalent to a current of 
693 x 10°" amp If the isotope is deposited on 
a thn foil, mounted in a vacuum to elimmate gas 
ionization, and an electric field 1s applied to prevent 
slow secondary electrons from escaping, then the 
current flowing from the foil should be a direct 
measure of the total activity The accurate measure- 
ment of a current ın the region of 1071? amp ıs quite 
feasible, so that ın principle ıt should be possible to 
measure radioactivity m this way A prelimmary 
investigation of the method has been completed, and 
the present communication gives a brief account of 
the results so far obtamed, with particular reference 
to the effects caused by secondary emission and by 
ionization of the residual gas 

About 1 mullicurie of phosphorus-32, deposited on 
a 0 0005-in aluminium foul, was used ın the experi- 
ment The foil was completely surrounded by an 
open-mesh wire grid, which ın turn was contaimed 
in an earthed metal box evacuated to a pressure of 
about 5 xX 105 mm mercury The foil was supported 
by means of a light wire frame and remaimed within 
a few maullivolts of earth potential, the current flow- 
ing from ıt bemg measured with the usual arrange- 
ment of high resistance, electrometer valve, and 
backing-off voltage By applymg a vanable potential 
to the grid, ıt was possible to mvestigate the effect 
of secondary electrons produced when the 8-particles 
emerged from the fol and when they reached the 
mside wall of the metal box The results obtained 
are shown in the accompanying graph, where the 
positive current flowing from the foil to earth is 
plotted as a function of the potential (V) applied to 
the grid 
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With a negative voltage applied to the grid, 
secondary electrons produced at the surface of the 
foil were repelled back to the foil, and those pro- 
duced at the surface of the box were repelled back 
to the box The shape of the curve between — 20 V 
and + 5 V ıs caused by the transition from a state 
m which no secondanes escaped to one m which all 
secondaries were collected by the grid, the inter- 
mediate value of current at V = 0 bemg due to the 
interception, by the foil, of some of the secondaries 
from the box The curve shows that most of the 
secondaries were liberated with kinetic energies of 
only a few electron volts At large negative values 
of V the curve has a slight slope which can be 
attributed to the repulsion of very slow ßB-partıcles 
The mtercept of the extrapolation of this part of 
the curve with the current axis at V = 0 gives 
the total number of §8-particles produced per 
second 

The increased current observed at high positive 
values of V was caused by gas ionization With 
positive values of V an electron, formed by 10niza- 
tion of the residual gas, would, m general, describe 
a very long oscillatory path before finally bemg 


“collected by the grd Thuis follows from the facts 


that (a) such an electron could not reach erther the 
foil or the box, because it starts at rest with too 
httle potential energy, and that (b) ıt may pass 
through the grid many times before striking ıt, smee 
the gmd has a very open mesh For values of V 
greater than the ionization potential of the residual 
gas, such electrons would cause further 1onization, 
and the effect would be cumulative In addition, 
the greater the value of V the greater would be the 
total 1onization produced as a result of the formation 
of one primary electron The curve 1s flat between 
V=+4and V = + 12 and then starts to rise, in 
agreement with the values of the ionization poten- 
tials of N,, O, and H,O (15 5, 12 5 and 12 6 volts, 
respectively) Furthermore, the slope of the curve in 
the region V greater than + 12 was found to 
merease approximately limearly with smereasing 
gas pressure, whereas the rest of the curve was not 
affected 
These results show that the number of secondary 
electrons produced was small (about 7 per cent of 
the number of #-particles) and that most of them 
emerged with very httle kmetic energy These facts 
suggest that the method could be developed to give 
good absolute accuracy In the present series of 
experiments no attempt was made to obtam good 
absolute accuracy, as the main purpose was the 
investigation of the possibilities of the method. The 
actual value found for the activity of the sample 
used was 0 82 milhcume, compared with the value 
091 muilheurie quoted by the Atomic Energy 
Research Establishment, Harwell 
An attempt ıs now being made to 
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improve the accuracy of the method 
This requires the appleation of cor- 
rections (a) for the absorption of B- 
particles by the foil and 1ts supporting 
structure, and (b) for the emission of 
secondary electrons by the grid Both 
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these corrections can be made small, 
by means of sutable experimental 
conditions In addition, ıt 1s neces- 
sary to measure a current of about 
10-3 amp with an accuracy of about 
+ 2 per cent, and a suitable method 
is beng developed 
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Measurements of other radioactive isotopes are also 
planned In the case of (P+ y)-emutters, the measured 
current would inelude fast electrons produced by 
internal conversion, and a knowledge of the mternal 
conversion coefficient would then be required before 
the activity of the source could be determined 

Since this work was started, Gross and Faulla! have 
described experrments along sumilar limes, m which 
a magnetic field was used to prevent the escape of 
secondary electrons 

J P KEENE 


Christie Hospital and Holt Radrum Institute, 
Withmgton, Manchester 20 
July 12 


1 Gross, W and Failla, G , Bull Amer Phys Soc , 25, No 3,18 (1950) 
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Thin-Target Yield of O"(p,..)N® 


Turn targets of oxygen-18, prepared by bombarding 
silver plates m an electromagnetic isotope separator 
at mass number 20 with water vapour in the 10n 
source, were bombarded with protons (400-750 keV ) 
ın a Cockcroft-Walton accelerator The thin-target 
yield of «-particles within a cone of top angle 17° 
at 90° to the incident beam was studied with a pro- 
portional counter, the window thickness of which 
was such that only «-particles of range greater than 
15 cm in ar could be detected Gamma-rays had 
no influence upon the counter The measured yield 
curve ıs given in the accompanying graph 

Five hours of proton bombardment did not change 
the yield beyond the limits of expermmental accuracy 
Range measurements showed that the energy of the 
«-particles corresponded to the Q-value of the 
reaction 018(p,«)N3® reported in the literature}? 

As the yield curve shows a resonance at about 
680 keV, the range of the «-particles at resonant 
proton energy was specially studied to make sure 
that the resonance did belong to the O78(p,«)N% 
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Thin-target yield curve forO"(p,a)N** at 90° 
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reaction The small irregularity at 600 keV will be 
further investigated 

The voltage scale was calibrated at one pomt, 
446 keV, with the Li%(p,y) reaction on a separated 
lithium-7 target. 

We wish to express our thanks to Messrs 8 
Thulm and I Bergstrom for preparmg the targets 
in the isotope separator 

C Mrmrrkowsxry 
R T. Pav 
Nobel Institute for/Physıcs, 
Stockholm 50 
July 5 
2 Burcham, W E , and Smith, © L , Nature, 148, 795 (1939) 
1 Freeman, J M, Proc Phys Soc, A, 68, 668 (1950) 


Photo-oxidation of Water by Ceric lons 


In view of the mportance which ıs attached to the 
photochemical oxidation of water m the understand- 
ing of the process of photosynthesis, we would hke to 
submit a scheme, which, as we show, agrees well with 
the data reported ın the literature and our own 
experience 1n this field of research Weiss and Porret? 
were the first to vestigate the photo-oxidation by 
ceric 10ns (a qualitative observation to this effect had 
been made by Baur? ın 1908) A more detailed study 
was carried out by Heidt and Smith* The latter 
assumed tho formation of an active ceric dimer beng 
deactivated by cerous 10ns to account for their other- 
wise mexplicable observations as to dependence of 
the quantum yield on the concentration of cerie and 
cerous 10ns 1N solution Spectrophotometric measure- 
ments carried out by us (to be published later) 
show conclusively that there ıs no dimer formation, 
and that m ceric perchlorate solutions in normal 
perchloric acid approxumately 92 per cent of the ceric 
10n 1s present as the 1on-pair complex Ce*tOH- On 
the other hand, Heidt and Smuth’s kinetic results 
can be accounted for qualitatively and quantitatively 
on the basis of the following reaction scheme, which 
makes ıt also possible to explain in quantitative terms 
why m the case of ferric ions the quantum yield 
should be much smaller, and therefore under normal 
laboratory conditions scarcely measurable, as in our 
work on photo-mitiated polymernization®:® and oxida- 
tion’, we consider the primary step as an electron- 
transfer excitation with the 1on-pair complex as the 
active species This ıs the scheme we suggest 


hel 
(1) CettOH- <=> Co+OH 
ka 


(2) Ce+OH + Ce + OH 


(J 


(3) Cet + OH ° Cott + OH- 


k 
(4) CettOH- + OH —— Ce + H,0, 
(OH radical a reducing species!) 


(5) 2CettOH--+H,0, —+ 2HOH + 2Ce*++0, + 


not rate-determining 
From stationary-state kimetics we obtain 


Agel 
8+OH] = ——=& _ 
er ON) Fak, 

Iskel 


(ka + ks) (bo[Ce®*] + k, [CetOB-])" 





[OH] = 
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The net quantum yield with regard to Ce%-10n, 
formation 18 
dCe** 

di 


4k, 


ke = ka + ks 


x 
k [Cet OH] 
[Co] F k, [C0 OH] 


The maximum quantum yield 1s 4ks/(ka + ks) The 
experrmental observations would lead to a value of 
~ 5 X 107 for ks/(ka + ks), that 18, of a similar order 
to that observed for Fe*tOH- It ıs obvious that 


dO, _ 4 dCe%t 
‘dt * d 


When the results obtamed by Heidt and Smith are 
utilized for a plot of 1/y agaist the ratio [Ce*+]/[Ce'*], 
a straight line is obtamed leading to values of 
~5 xX 102 for ks/(ka + ks) and 10 for kjk, This 
is shown m the accompanymg graph Heidt and 
Smith (loc cit) plotted mstead the quantum yield 
agamst [Ce*t]/[Ce*+] and obtamed a hyperbola 
It must be understood that, at very low ceric 10n 
concentrations (less than ~ 2 x 10° M), hydroxyl 
radicals would react with umpurities in the distilled 
water Under these conditions the maximum quan- 
tum yield will be ks/(ka + ks) = 5 X 10°? 








Ynet = 
L] 





> k 


[ce* + 


We note that both reactions (3) and (4) are con- 


siderably exothermic The ionization potential of 
cerous 10n ın aqueous solution may be estimated as 
~ 110 kcal (from the oxidation-reduction potential 
and the expected entropy change) With the values 
obtamed by Evans and Uri’, the heat of the reaction 
Cet + OH — Cett + OH” and CettOH- + OH — 
Cet + H,O, may be calculated as ~ 25 kcal and 
~ 20 kcal respectively The experimental observa- 
tions show that the respective rate constants differ 
at the most by one power of 10, which m energy 
terms means a difference as small as 15 keal m 
the activation energy, assuming similar temperature- 
mdependent factors (which considerations of the 
entropy of activation would not make unlikely) 

We would expect that this action of hydroxyl 
radicals which we discuss above will be found to be 
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important m many reaction systems m aqueous solu- 
tion The relative rates of 


Fe't+tOH- + OH — Fe + H,O; 
and Fe?+ + OH — Fest + OH- 


may well account for the high lght-imtensrties 
required for the measurement of oxygen evolution 
from water and Fe*tOH~ complex 
A M G Evans 
N Ur 
Department of Chemistry, 
University of Manchester, 
Manchester 13 
July 11 ~ 


‘ Rabinowitch, “Photosynthesis”, 1, 69 (New York and London 
Interscience Publishers, 1945) 


3? Weiss and Porret, Nature, 189, 1019 (1937) 

3 Baur, Z phys Chem, 63, 683 (1908) 

‘Heidt and Smith, J Amer Chem Soc , 70, 2476 (1948) 

* Evans and Un, Nature, 164, 404 (1949) 

‘Evans and Un, J Soc Dyers and Colour , 65, 709 (1949) > 
’ Bates, Evans and Uri (in the course of publication) 

8? Evans and Un, Zvans Farad Soc , 45, 224 (1949) 


Photochemical Conversion of Stilbene to 
Phenanthrene 


Smaxvuna! noticed that radiation. of solutions of 
cvs-stilbene with ultra-violet hght caused the forma- 
tion of material different from trans-stilbene, and this 
observation was confirmed by Lewis, Magel and 
Lipkin? To our knowledge, the nature of this 
photochemical reaction has neve. been elucidated, 
nor have any products been identified 

We have succeeded ın isolating a single product in 
good yield from cyclohexane solutions of trans- 
stilbene wradiated with ultra-violet light, and have 
unequivocally identified the product as phenanthrene 

Eventually we will present more extensive nforma- 
tion concerning this reaction and its occurrence with 
cws-stilbene and ¢-phenylemnamuie acid - 

CHARLES O PARKER 
PavL E SPOERRI 
Department of Chemistry, 
Polytechnic Institute of Brooklyn. 
June 9 
1 Smakula, Z physik Chem , B, 25, 90 (1934) 
3 Lewis, Magel and Lipkin, J Amer Chem Soc , 62, 2973 (1940) 


Ferric Soaps as Catalysts for Vinyl 
Polymerization 


In the course of work on the effect of metallic 
soaps on polymerization’, we found ferric olwate to 
possess @ fairly strong catalytic power for the poly- 
metization of styrene and methyl methacrylate As 
the problem presents some very unusual features, 
a detailed account of which will be published else- 
where, we report here some salhent features about 
this new catalyst 

It might be suspected that some spurious peroxidice 
mnpurities likely to be present ın the oleic acid were 
1esponsible for this catalytic property This, however, 
was disproved by the followmg experiments Ferric 
oleate solution m benzene was heated en vacuo at 
80°C for several days m order to decompose any 
peroxide present, and this pretreated solution was 
found to retain the power to catalyse the polymeriza- 
tion of styrene Further, specially purfied ferric 
laurate and ferric stearate were successfully used as 
catalysts ın these polymerization experiments Lastly, 
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oleic acid and stearic acid from which the soaps were 
prepared were found to have practically no effect on 
polymerization of styrene Two typical expermmental 
curves are shown in the accompanying graph 

Systematic experrments have been made to find 
the variation of the matial speed of polymerization 
of styrene with the concentrations of monomer and 
catalysts, and the results show that the mihal 
velocity depends roughly on a power of monomer 
concentration lymg between 3 and 4- The velocity 
of polymerization rose rapidly with merease m catalyst 
concentration, but no simple relation between 
them could be found 

The dependence of the degree of polymerization 
on the above factors was mvestigated It has been 
found that ıt ıs inversely proportional to the square 
root of the catalyst concentration as in free-radical 
polymerization, but varied unexpectedly with the 
reciprocal of the monomer concentration Thuis last 
effect, that at the sdme catalyst concentration dilute 
solutions of monomer produce a higher degree of 
polymerization of the polymer, 1s very difficult to 
explain and distinguishes this catalyst from all other 
hitherto known types of catalysts The accompanymg 
table illustrates this pomt for styrene polymerization 
m benzene solution at 45°C catalysed by ferric 
laurate (2 16 x 10-3 moles per litre) 

It ıs also observed that the catalytic power relative 
to the uncatalysed thermal reaction under the same 
experimental conditions 1s more promiment the lower 
the temperature, which probably mdicates a lower 
energy of activation for the catalysed reaction An 
idea of the relative rates at 35° and 60 4°C can be 
obtained from the accompanying graph 

Though the above features are ın sharp contrast 
to the free radical type polymerization, we have, 
however, verified that the ferric oleate catalysed 
polymerization of methyl methacrylate 1s susceptible 
to mbhibrtion by benzoquinone, a feature generally 
considered to be characteristic of free radical poly- 


Time, scale for 4 and A’ (hours) 
60 80 
400 


ao 
nr 
© 


(per cent) 


NATURE 


October 7, 1950 vol 166 















Degree of 
Monomer concentration polymer- 
[4] zation DP x [Mj 
in] DP) 
(Bulk) 8 64 molar | 1 85 6,300 54 4 x 108 
(Benzene soln) 6 48 molar | 2 23 8,140 52 7 x 103 
4 32 molar | 8 25 13 770 595 x 10° 












*Calculated from equation? [7] = KmM4, Km =12 x 10-*,a=0 72 


merization Further, no reduction of the ferric soap 
1s mvolved, as the system fails to give a positive 
test for ferrous won at the end of the polymerization 
run 
These results, which are fairly reproducible, are 
difficult to reconcile with a polar mechamsm*, as 1t 
18 known that even strong Friedel-Crafts catalysts fail 
to mitate polymerization of methyl methacrylate* 
Hence the question of classification of this type of 
catalyst mto any of the two conventional types must 
remain open pending further mvestigation 
JYOTIRINDRA NATH SEN 
Santr R Parr 
Indian Association for the 
Cultivation of Science, 
Caleutta 12 
May 18 


'Sen, J N, Sengupta, R, and Palt, S R,J Ind Chem Soc, 28, 
385 (1949) 


*D’Aleho, G F, “Expermental Plastics and Synthetic Resins”, 71 
(John Wiley and Sons, Inc , 1946) 


* Heilligmann, R G, J Polymer Ser, 4, 183 (1949) 
i Mayo, F R, and Lewis F M,J Amer Chem Soe , 68, 1594 (1944), 


Removal of Girard Reagent ‘T’ from 
Biological Ketonic Fractions not easily 
Extracted by Organic Solvents 


THE isolation of the ketonie fraction of biological 
materials by the use of trmethylcarbohydrazdo- 
methylammonruam chloride (re- 
agent ‘T’) has been deseribed by 
Girard and Sanduleseco! Essent1- 
ally; the method utilizes the 
formation of water-soluble, ether- 
insoluble hydrazones between the 
ketonic bodies and the reagent, 
from which the non-ketonie frac- 
tion is removed by repeated ether 
extraction This complex com- 
pound is then decomposed by 
treatment with mineral acid, and 
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120% the resulting ketonic fraction ex- 


tracted with ether 

The method 1s most satisfactory 
so long as the ketonic bodies are 
reasonably extractable by ether 
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Curve A, polymerization of styrene in bulk at 60 4°C with 0 025 mole per cent 
ferrie stearate as catalyst k 4 18 same as 4 without catalyst Curve B, polymer- 
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ization of styrene m bul 
catalyst, B 1s same as B without catalyst 





85° © with 0 026 mole per cent ferne oleate as 
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or another organic solvent ummuis- 
cible with water However, the 
study of the ketonie fractions from 
certain urmary and adrenal ex- 
tracts m this Laboratory has 
shown that portion to be very 
readily soluble in water or alco- 
hohe solvents, and not very easily 
recoverable by extraction with 
ether, chloroform, benzene, ethyl 
acetate, etc Consequently, m 
order to prevent toxicity and 
interference by Giard reagent 
‘T’ in the bio-assay of these 
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extracts for their power to mbhibit the growth of 
$37 transplants and mduced tumours m mice and 
rats, the following method has been devised to 
remove the compound 

The aqueous solution remaining after removal of 
the non-ketomie fraction, by repeated extraction with 
various solvents, 18 acidified to 0 5-1 0 N with hydro- 
chloric or sulphuric acid, thereby decomposing the 
ketone-reagent ‘T’ hydrazones on standing or with 
gentle warming ‘To this aqueous solution ıs added 
approximately 2-3 times its volume of absolute 
methanol, followed by approximately 15-20 times 1ts 
volume or more of ether The mmimum volume of 
methanol is added m order to ensure a one-phase 
system, and the maximum amount of ether without 
separation mto two layers Under these conditions, 
the Gurard reagent ‘T’ ıs precipitated on standing and 
may be filtered off, any material remaming on the 
precipitate may be washed off by cold methanol, and 
filtered unto a good volume of ether, when the small 
quantity of reagent ‘T’ dissolved by the methanol ıs 
precipitated, while the ketonic bodies present in 
small concentration are sufficiently soluble in the 
large volume of the methanol/ether mixture 

The total ether/methanol/water solution may then 
be concentrated under reduced pressure to a suitable 
residue, when the process may be repeated 1f necessary 
until most, ıf not all, of the Girard reagent ‘T’ 1s 
removed 

This separation has been found to be very useful 
m dealmg with the small quantities of total solids 
from urinary and adrenal extracts, particularly as a 
comparatively large amount of reagent ‘T’ is recom- 
mended, for a good separation of the ketome bodies 
By this method, for example, these extremely water- 
soluble ketonic fractions, extractable by ether with 
very great difficulty, can be bio-assayed without 
mterference from the separating reagent, and ıb is 
hoped that 1t may be equally of value to workers of 
othe: fields who use this very convenient fractionation 


C L WALTERS 
Hosa Research Laboratories, 
Sunbury-on-Thames, 
Middlesex 
June 6 


‘Girard and Sandulesco, Helv Chem Acta, 19, 1095 (1936) 


Possible f-Shell Covalency in the Actinide 
Elements 


UNDER the above title, Glueckauf and McKay! 
have presented a discussion, based in part on data 
of Katzin and Sullivan’, m which they suggest that 
the co-ordination of nitrate groups, and the extraction 
of uranyl, neptunyl and plutonyl nitrates mto 
organic solvents, are phenomena different m kind from 
those found with elements lower in the periodic table, 
and are therefore mdicative of possible f-shell co- 
valency I believe that the co-ordination of nitrate 
by uranyl ion ıs neither unique nor different ın kind 
from that found lower ın the Periodic Table, and 
ın particular with a transition element such as 
cobalt 

Katzin and Gebert* have shown that cobaltous 
nitrate, dissolved m an organic solvent such as 
acetone or tertiary butyl alcohol, ıs undisscciated, 
and probably conforms to the formula Co(NO,). 4X, 
where X represents a solvent group Furthermore, 
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the presence of nitrate 10n m the solution results m 
formation of a trmitrato-cobalt (II) complex Ternary 
phase studies, similar to those by Katzm and Sullivan® 
on the uranyl nitrate — water—solvent system, have 
been made on the systems cobalt nitrate — water — 
acetone and cobalt nitrate — water — tertiary butyl 
aleohol by Katzin and Ferraro‘ These have demon- 
strated that the behaviour of cobalt nitrate m these 
systems is essentially lke that found for uranyl 
nitrate Spectrophotometric data on the changes 
mduced in the hght absorption of the nitrate group 
by various metal ions ın tertiary butyl alcohol solu- 
tion’ show that manganous, cobaltous, nickelous and 
cupric nitrates exhibit striking and charactenstic 
modifications of the nitrate group absorption, which 
can be traced to formation of the undissociated salt 
In addition, further mvestigation of cupric nitrate! 
shows formation of trmitrato complex ın acetone 
solution Although the effects on the spectrum were 
not as marked as for the salts with incomplete d-sHells, 
lithium, magnesium, calcrum, alummum, zme, cad- 
mium and thorium nitrates, as well as nitric acid, m 
tertiary butyl alcohol solution, showed. modifications 
of the nitrate 10n absorption from that ın water®. 
Von Halban’ and co-workers have studied the nitric 
acid case in detail, showing the change to be due to 
formation of undissociated unhydiated HNO;, and 
there seems justification for assuming that all the 
spectral alterations noted reflect formation of un- 
dissociated molecules Even im aqueous solution, 
the alkaline earth nitrates give evidence of partial 
association$§ 

In summary, then, rather than perceiving unique 
properties, one is struck by the similarity of behaviour 
of uranyl nitrate and the simple divalent metal 
nitrates, ın particular, those of the transition elements. 
Furthermore, there is no evidence ın any of our data 
for true covalency, all the complexes formed are 
by all eriterza of the ‘ionic’ type The behaviour in 
organic solution, common to uranyl nitrate and 
nitrates of the divalent transition elements lower 
m the periodic table, has led me to a generalized 
picture of the solution processes of salts ın electron- 
donor solvents, including water, which ıt 1s hoped to 
present m detail at another time 


LEONARD I Karzin 


Argonne Natıonal Laboratory, 
Chicago 80, Illinois 


' Glueckauf, E , and McKay, H A C, Nature, 165, 594 (1950) 
2Katan, L I, and Sullivan, J O , Atomic Energy Commission Docu- 
ment No 2587, J Phys Coll Chem (in the press) 


? Katzin, L I,and Gebert, E,J Amer Chem Soc (in the press) 
*Katzn, L I,and Ferraro, J R,J Amer Chem Soe (in the press) 
5Katzan, L I, J Chem Physics, 18, 789 (1950) 

*Katzn, L I, and Gebert, E (unpublished work) 


7yon Halban, H, “Contmb étude structure mol”, Vol commem. 
Victor Henri, 239 (1947/48) 


8 Robinson, R A, Wilson, J M, and Ayhng,H 8 ,J Amer Chem 
Soc , 64, 1469 (1942) Harned, H S, and Owen, B B , “Physical 
Chemistry of Electrolytic Solutions’, 423 (Reinhold Pub Co, 
New York, 1943) Hagemann, F (personal communication re 
radium nitrate) 


Dr Katzin bases his argument chiefly on certan 
similarities m the behaviour of uranyl nitrate and 
the divalent transition metal nitrates in acetone and 
tertiary butyl alcohol In ethers, however, the differ- 
ences in solubility are extraordimariy large, and this 
forms one of our main pieces of evidence It implies 
that the free energy of transference from water to 
ether ıs some 10 k cal /mol greater for uranyl than 
for, say, cobalt nitrate 
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Such a high energy suggests that undissociated 
uranyl nitrate, perhaps unlike most other nitrates, 
may exist in covalent rather than ion-pairr form 
Indeed, the mere fact that the properties m question 
are most highly developed for the very large uranyl 
10n would seem to rule out any explanation ın terms 
of 10n-pairs alone 

As the title of our note made clear, we consider 
Jf-shell covalency a possibility rather than a certamty, 
and we hope that further evidence will be fortheommg 
from other Imes of approach For the present, the 
conclusion reached will depend on the relatrve weight 
given to different lines of argument, and im. spite of 
Katzin’s comments we still favour our original 
suggestion 

E GLUECKAUF 
H A © McKay 


Atomic Energy Research Establishment, 
`~ Harwell, Berks 


Mode of Action of Specific Solvents 
for Bituminous Coals 


Ir has been reported! that conditions of solution 
such as coal/solvent ratio and successive treatment 
with solvent have a considerable mfluence on the 
yield of extract obtamed when coals of low rank are 
treated with specific solvents? Further work has 
shown that these effects, and others since observed, 
can largely be ascribed to mechanical causes, and 
they will therefore not be discussed in detail. Four 
points of mterest have, however, come to hght 

(1) Mechanical shaking, although desirable ın. order 
to. merease the rate of solution, has a markedly 
adverse effect on the yield of soluble material which 
can be obtamed in a single treatment 

(2) By appropriate methods a maximum yield of 
soluble matter can be obtamed, which depends only 
upon. the type of coal, the solvent and the temperature 
of treatment This hmrting yield may be reached by 
extended treatment (successive extraction) ın spite 
of the adverse effect of shaking mentioned m note (1) 

(3) With the lowest-rank coals (the mternal col- 
loidal structure of which is readily accessible to 
liquids), and one or two of the best solvents, the 
concentration of dissolved maternal appears to be 
the same both in the solvent umbibed mto the micro- 
pores and in the bulk solution outside the coal 
particles This, however, 1s only strictly true under 
ideal conditions of mechanical treatment It 1s con- 
sidered to represent the fundamental primary 
equilibrium 

(4) An important departure from the behaviour 
described in note (3) ıs observed when the bulk 
solution concentration exceeds a certam value, for 
example, approximately 8 gm /100 cc im the case 
of ethylene diamme, the concentration ın the bulk 
solution then appears to imcrease at the expense of 
that ın the mucropores, and m consequence the 
recoverable extract or apparent yield mcreases This 
effect ıs ascribed to aggregation of the soluble units 
im the bulk solution Evidence of such aggregation 
1s shown mdependently by the tendency of strong 
solutions rapidly to form surface skms and to throw 
down sludge, whereas dilute solutions are stable 
almost indefinitely 

The function of the solvent ın reversing the effect 
of ageing has already been pointed out? If umbibed 
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solvent can loosen up the colloidal structure of the 
sohd sufficiently, it 1s probable that controlling 
factors more akin to equilibrrum solubility come mto 
play Up to a volume imbibition ratio of approx- 
imately 2, whether the (specific) solvent or the coal 
1s varied, extraction yield shows a striking propor- 
tionality to the imbibition ratio But the greater the 
ymbibition the greater become the differences between 
the yields obtamed with different solvents at a grven 
swelling-level, scatter mumcreases, and a departure 
from the average Imear proportionality ıs also 
observed at very hıgh imbibition ratios In this 
upper range, 1t 1s probable (and supported by mde- 
pendent evidence) that the yield of extract 1s de- 
termined chiefly by the size distribution of colloidal 
units ın the coal m relation to the largest unit which 
is appreciably soluble (m the equrhbrium sense), m 
the lower range, on the contrary, a large measure of 
control must be exerted by difficulties of disengage- 
ment, that 1s, by what may be termed a micellar sieve 
mechanism 

The temperature coefficient of extraction yield 
varies to a hmuited extent with the rank of coal The 
property found most surtable for characterizing rank 
im this connexion 1s the amount of solvent umbibed 
at room temperature When the volume :mbrbition 
ratio exceeds unity, the value of the temperature 
coefficient ceases to change further with rank This 
observation 1s probably to be explaimed ın terms of a 
coefficient fundamentally mdependent of rank but 
nevertheless imfiuenced by @ barrier to solution 
imposed by the sieve mechanism mentioned m the 
previous paragraph. It1is probable that the constant 
value of the temperature coefficient can be used, on 
the lmes mdicated by Brensted*, Schulz! and Gees, 
to deduce a size distribution for the unit particles 
of soluble material The form of the relation 
between extraction yield (in ethylene diame) 
and temperature, for a number of coals with 
which the imbibition ratio exceeds unity, mdicates, 
if mterpreted m this way, @ modal size which 
18 constant over a considerable range of rank, but 
in the present state of knowledge it 1s rmpossible to 
calculate the absolute magnitude of this parameter 
The value of the modal size is of interest ın connexion 
with estimates of the average colloidal unit size 
derrved from porosity and heat of wettmg (internal 
surface) measurements by Bangham‘ and co-workers, 
of crystallite sizes derrved by Riley? and co-workers, 
and of molecular weights determmed by cryoscopic 
methods? 

A fuller account of this work will be published 
elsewhere 

I G © Drypren 


British Coal Utilisation 
Research Association, 
Randalls Road, 
Leatherhead, 
Surrey. 

June 8 
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Use of a Magnetic Field in Detecting 
Corrosion Currents 


Waen a drop of dilute potassium chloride solution 
is placed on a horizontal sheet of freshly abraded iron, 
corrosion occurs at the centre of the drop,-but the 
periphery remains unattacked!. This phenomenon 
is commonly ascribed to electric currents flowing 
between the (well-aerated) peripheral zone as cathode 
and the (less well-aerated) central zone as anode. In 
several analogous cases, such as partly immersed 
plates of metal, the electric currents have been 
measured and found to be sufficiently strong to 
account for the whole of the corrosion observed*, 
The study of the currents flowing in drops has been 
somewhat less direct, and the following experiment 
may possess general interest. 


LUD 


CO? 





~~ A powerful electromagnet is provided with two 
iron pole-pieces, the air gap being a few millimetres 
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From.the velocity of rotation, a rough estimate of 
the strength of the current flowing can be obtained 
in the following way. A drop is placed in the gap of 
the magnet, in such a way that its centre rests on & 
small cireular electrode and the periphery on a ring 
electrode of platinum wire. An E.M.F. is applied 
between the two electrodes and the current flowing 
is measured directly. The relation between current 
and rotation velocity can thus be obtained, and the 
results used for obtaining the strength of the current 
flowing in the main experiments. 

In other experiments, arrangements were made for 
the replacement of air by nitrogen. This replacement. 
caused the rotation of the drop to become very much 
slower—confirming the explanation given above. 

F. BLAHA 













Nussdorferstrasse 70, 
Vienna 9. oo 
March 8. . oe m 
| Evans, U. R., J. Soc. Chem. Indust: Ti 43;315 (1924). 
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Evang, U. 'R., and far, 3. N., J. Iron and Steel Inst., 141, 221 P 









An Unusual z—yp Decay Track 


THE accompanying photograph shows an event 
observed in an N.T7'.4 plate exposed for several hours 
at an altitude of some 90,000 ft. in balloon flights 
made recently at Bangalore. The heavier track 
enters the emulsion from the air, and gives rise to the 
lighter track after a path of 535u. The lighter track 
has a range of 571 and ends in the emulsion. The 
event can be identified with confidence as an example 
of x—y. decay. The grain densities are also consistent 
with this explanation. 





across (see diagram). A drop of potassium 
chloride, or similar salt solution, placed on the lower 
surface, is found to rotate when the magnetic field 
is turned on; the direction of rotation changes from 
clockwise to counter-clockwise when the polarity of 
the field is reversed. The rotation is best observed 
by the use of dark-background illumination; the 
light (suitably filtered to eliminate heat rays) arrives 
from the left, and the observations are made from 
the front by means of a lens or microscope. The 
observation of the movement depends upon the 
presence of the small dust particles commonly 
present in water which has not been specially 
prepared. 


A remarkable feature of the event, however, is the 
sequence of three large-angle scatterings near the end 
of the =-track. The u-track originates at a distance w 
of 2u from the third scattering, and passes slightly 
underneath the x-track, thus forming a closed loop. 
The inset photograph shows the loop on a larger 
scale. We have not previously observed the forma- 
tion of a closed loop by scattering, and the event 
seems sufficiently curious to be worth recording. 





D. Lan 
H. J. TAYLOR 
Tata Institute of Fundamental Research, 
Bombay. 
June 22. 
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Estimation of Heterogeneous Error 
Variances 


We consider a set of pg observations ij in a two- 
way classification, which we may suppose represented 
by the model 


wig ai t+ Pyt ey (C= 152,...p; fj = 1,2,...9), 


c where a; and f; are constants and the ey are inde- 

“pendent normal random errors with zero means and 
variances ¢j?; «j; fj and cj? are unknown, and it is 
desired to estimate cj? The problem arises, for 
example, in investigating the accuracy of a food- 
tasting panel; a«i depends on the food-specimen 
tasted, f; is the bias and c3? the residual error variance 
of the: j® panel member. 

__ Tf porq is small, the method of maximum likeli- 
hood does not give a satisfactory estimate of gj’. 
Kendall! notes that when g'= 2 the maximum likeli- 
hood estimates:óf o, and 6,2 are equal, and therefore 
‘are not consistent if, in fact, oj? and o,* are unequal. 

It is of interest to consider estimates which are, 
in the first place, unbiased. One such est imate, valid 
for q> 3, is i 
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where æi. and 2.3 denote partial means and æ.. the 
overall mean of aj. Another estimate, valid for g > 2, 
is 





; 1 2 
Sf? = E (2 — 24)? ~ 4 
4 at: Pea a 
EE (rir en) (aig. }. 
t '>8s 


When g = 2 this gives, for j = 1, say, 


D Paa) (Bir =R. — Vig + Xp), 


which canbe shown to be the only unbiased quad- 
ratic-form estimate of 6,2. 

The variances of these estimates of cj? depend on 
other unknowns besides c;? itself. We find 


2c34 4 
pi p he1 





var (37?) = 


n 1 ar 
cf Leo? + a F crtest b, 
2 r f rs 
T£j (q — 2) roe 
T84£Ĵ 


which depends. on all of c13, e,3, ... c2; and 


2;t 


var (s37?) = Pare i 








which depends in addition on gı, aa 2. . ap. When 
q > 2 and both estimates are available, sometimes 
one and sometimes the other has the lower variance, 
according to the values of the other parameters. 








A full discussion is in preparation. The investiga- 
tion is in connexion with work done on behalf of 
the Department of Scientific and Industrial Research 
(Food Investigation), ae 

A. S. C. EHRENBERG . 
Statistical Laboratory, 
University of Cambridge. 
April.19, 
‘Kendall, M, G., J. Roy. Statist, Soc., B (in the press). 


Changes in the Histology of the 
Honey-bee Ventriculus Associated with 
the Ingestion of Certain Insecticides 


ALTHOUGH the histological changes produced by 
insecticides. have been the object of study by a few 
investigators!, the subject has on the whole received 
little attention. Recently a comparative study of the 
histology of the honey-bee ventriculus, following the 
administration, in individual graded. doses, of the 
insecticides, acid lead arsenate, DDT and ‘Parathion’, 
has been made. In:addition, the median lethal doses 
for the insecticides were determined, and observations 
on the behaviour of the poisoned bees and the macro- 
scopical appearance of the mid-guts (ventriculi) were 
made. For the microscopical studies material was 
prepared with only slight modifications of standard 
histological procedures. (The name ‘Parathion’ is used 
here for the compound 0,0-diethyl 0,p-nitrophenyl 
thiophosphate.) 

It was found that in some instances there were 
definite histological abnormalities following the 
administration of the insecticides. When present, 
these abnormalities were mostly confined to the 
middle region. of the ventriculus. Photomicrographs 
of transverse sections through this region of the mid- 
gut are shown. Fig. 1 is that from a normal bee; 
Fig. 2 from an arsenic-poisoned bee; Fig. 3 from a 
DDT-poisoned bee; and Fig. 4 from a ‘parathion’- 
poisoned bee. ` 

Observations on the macroscopic appearance of 
mid-guts from arsenic-poisoned bees showed that all 
were lighter in colour than those from normal bees, 
and that 90 per cent contained a greyish plug-like 
mass near their posterior end. Microscopically, mid- 
guts from all arsenic-poisoned bees presented the 
same appearance: severe vacuolization, desquama- 
tion and degeneration of the epithelial cells were char- 
acteristic (Fig. 2).. Similar effects have been observed 
in various experiments with other ‘test insects*.3. 

The mid-guts.of 50-60 per cent of the DDT- 
poisoned bees contained a large, transparent gas 
bubble, and a microscopical study of this region 
(Fig. 3) showed that the epithelial lining was stretched 
and that increased proliferation, vacuolization and 
secretion from the epithelial cells were taking place. 
The epithelial lining of mid-guts containing no gas 
bubble was not stretched appreciably ; but the con- 
dition and activity of the epithelial cells were similar. 
It is suggested that this activity of the epithelial cells 


‘is a result of the hyperactivity of the insect, caused 


by the action of DDT on the nervous system. 

Both the macroscopic and the microscopic (Fig. 4) 
appearance of the mid-guts of ‘Parathion’-poisoned 
bees ` closely resembled” those of- normal bees, 
The hyperactivity and -characteristic cirets move- 
ments of a ‘Parathion’-poisoned. bee indicated that 
this insecticide was acting as a nerve poison. 
` A fuller account of this investigation will be given. 
elsewhere. z 
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E. H. SALKELD 
Departments of Entomology and Apiculture, 
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1, National Research Council, Washington (1948). 
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Functions of Hzmoglobin in Daphnia 


In well-aerated waters Daphnia is pale, whereas 
in waters deficient in dissolved oxygen it is pink or 
red. The depth of colour is proportional to the 
oxygen deficit!*. The colour is due to hæmoglobin 
in the blood, and when the animals are transferred 
from. well-aerated to poorly aerated water or vice 
versa, the resulting synthesis or loss of hemoglobin is 
very considerable and remarkably rapid. In a week 
a pale population can become red. The phenomenon is 
comparable with the increase in the hæmoglobin con- 
tent. of the blood of human beings exposed to the 
lower oxygen pressure of a high altitude. This in- 
crease is functional and it might be expected that the 
inerease in the respiratory pigment of Daphnia would 
also be of value to the animals. 

In Daphnia not only blood but also the partheno- 
genetic eggs contain haemoglobin’. The pigment 
passes from the blood into the ovary‘, and so in 
oxygen-deficient water the eggs, like the blood, 
contain extra hemoglobin. It has been shown that 
the hemoglobin in the eggs is of value to Daphnia in 
oxygen-deficient water: it increases the rate of 
development of the embryos!. We have now made 
extensive studies of the function of the respiratory 
pigment in the blood, and they are briefly reported 
below. T 

The first experiments were made to see whether 
red Daphnia survives longer than pale in oxygen- 
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deficient water. Animals from 
the same stock were cultured in 
waters of low and high air con- 
tent until they became red and 
pale respectively. Then twenty 
red individuals were put into a 
large stoppered bottle completely 
full of water with a low dissolved 
oxygen content, just above that 
at which oxyhemoglobin can be 
seen to lose its oxygen in the 
blood of Daphnia’. The bottle 
was sufficiently large for the 
oxygen content of the water not 
to be reduced much by the 
animals during the experiment. 
Into a similar bottle twenty. pale 
individuals t. One by one 
the pale anin ed, and when 
ten of them were dead it wa 

found that all the red individuals 
were still alive. Several such 
experiments were made, with 
the same result, which shows 
that in poorly aerated water the 
hemoglobin synthesized by 
Daphnia helps the animals to 
survive. Earlier experiments! had failed to demon- 
strate this, the reason probably being that they had 
not been continued long enough. 

The animals in the above experiments received no 
food. We next tested whether hemoglobin assists 
Daphnia to feed in water deficient in oxygen. Daphnia 
can clear turbid water by collecting and eating sus- 
pended particles; this is done just as much if the 
particles are inorganic as if they are nutritious alge. 
We made use of this faculty and measured the 
decrease in density of suspensions of graphite caused 
by Daphnia. The changes in optical density of the 
suspension were measured with a photometer. Pre- 
liminary experiments showed that in waters contain- 
ing less and less dissolved oxygen, progressively less 
graphite is cleared in unit time. It was next fi 
that hemoglobin intervenes: at each different low 
value of dissolved oxygen, red animals can clear more 
graphite than pale ones. This was confirmed by 
comparing the clearance by normal red Daphnia with, 
that by animals treated with carbon monoxide to 
inactivate the hemoglobin as an oxygen carrier : “in 
oxygen-deficient water the normal animals cleared 
more graphite. Further confirmation was obtained 
by comparing the clearance, in waters of different 
oxygen .content, of a food alga, Chlorella, by red 
and ‘pale Daphnia, and also by animals with oxy- 
and carboxy-hemoglobin. The results were the same 
as with graphite. In aerated water, however, 
hemoglobin was found to give no advantage, and 
indeed in Nature it would have mostly vanished. 

It was next found that in poorly aerated water 
Daphnia produces fewer and fewer parthenogenetic 
eggs in proportion to the oxygen deficit. We therefore 
made experiments to find out if haemoglobin assists 
the egg production. It turned out that at each low 
value of dissolved oxygen more eggs were laid in 
the brood pouch by normal red animals than by others 
with carboxyhemoglobin. It is known that in, 
Daphnia the number of eggs depends upon the amount 
of food eaten, and the greater number of eggs produeed 
in semi-anaerobie conditions thanks to hæmoglobin 
may well be due, at least in part, to the better 
nutrition resulting from the respiratory pigment. 
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Tt has thus been shown that the blood §emoglobin 
synthesized by Daphnia in response to- oxygen 
deficiency in the water has the following functions : it 
resists asphyxia, and it assists feeding and. repro- 
duction. The aid to reproduction is both"by pro- 
ducing more eggs and by supplying hemoglobin to 
the eggs-and so accelerating development. 

These results will soon be published in full else- 
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Supersensitivity of Denervated Organs 
to Chemical Stimuli 


THE, analysis of phenomena such as the ‘pseudo- 
motor . reactions’ “or the ‘paradoxical pupillary 
dilation’ has revealed that structures deprived of 
their normal nerve supply show a supersensitivity to 
chemical stimuli. In 1939 Cannon formulated the 
law of denervation: “When in a series of efferent 
neurones a unit is destroyed, an increased irritability 
to chemical agents.develops in the isolated structure 
or structures, the effect being maximal in the part 
directly denervated”, In their recent monograph on 
“The Supersensitivity of Denervated Structures’, 
Cannon and Rosenblueth have discussed various 
factors which might be responsible for the sensitiza- 
tion of cells after degenerative section of their efferent 
nerve-supply, such as inactivity, suppression of the 
release of chemical mediators, or removal of some 
kind of ‘trophic’ influence of nerves on the cells. 

¥ our experiments we have, instead of excluding 
nerve impulses by severance of efferent nerves, 
attempted to make such impulses ineffective on the 
innervated structures. This can be achieved pharma- 
cologically by treatment with drugs which render the 
effector cells insensitive to the chemical mediators of 
nerve impulses. The submaxillary gland of the cat 
affords a preparation well suited for experiments of 
thig,kind. Stimulation of the main secretory nerve 
of the gland, the chorda tympani, evokes an abundant 
flow of saliva; after administration of ‘atropine, 
however, chorda stimulation has no secretory effect. 
Stimulation of the cervical. sympathetic nerve, or 
intravenous injection of adrenaline, is likewise fol- 
lowed by salivary secretion. This effect is not 
antagonized by moderate doses of atropine. Some 
days after section of the chorda tympani, the gland 
is found to be supersensitive to adrenaline*; the 
threshold dose of adrenaline forthe parasympathetic- 
ally decentralized gland is much smaller than that for 
the normal gland, and a moderate dose of adrenaline 
gives a much greater response from the decentralized 
than from the normal salivary gland. = 
“In a series of cats, atropine was injected-sub- 
cutaneously twice daily over a periodof 7-10 days. 
As pharmacological and clinical experience suggests 
that some kind of ‘habituation’ to atropine may occur, 
the doses of atropine given were increased success- 
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ively, the first dose being 0-5 mgm./kgm., the last 
dose 10-15 kgm. Some 15-20 hr. after the 
injection of iggest dose, the cats were anæsthet- 
ized with chloralose. The submaxillary ducts were 
cannulated, and the sialogogue effect of adrenaline 
sted: <The atropine-treatéd “glands were 
ly found to be supersensitive to adrenaline. 
siti | fesembled that brought about by. 
a tympani. Thus, in a series of 
àe chorda of one side had been cut 











aseptically at the beginning of the atropine treatment, 
the th old dose of adrenaline, estimated after 


» atropine pretreatment, was found to be of the same 


order of magnitude on both sides, A dose of adrena- 
line which evokes a just perceptible salivary secretion 
from a normally innervated, untreated gland was 
found to elicit an almost maximal response after 
atropine treatment, just as is the case after degenera- 
tive section of the chorda. It seems reasonable to 
assume that the sensitization is brought about in the 
same way in both instances. The main. difference 
between the two types of sensitization is that section 
of the chorda abolishes nerve impulses (or at least 
denervates the ‘submaxillary ganglion), whereas 
atropine antagonizes the action of the transmitter 
substance on the effector cells. The atropine experi- 
ments, therefore, may shed some light on the mech- 
anism responsible for the sensitization of the gland 
to chemical agents. 

An attempt was made to prevent the sensitization 
developing after severance of the chorda by daily 
injections of pilocarpine. Unfortunately, only one 
cat has so far survived the injection, twice a day, of 
1 mgm. of pilocarpine per kgm. during eight days. 
In this animal the adrenaline sensitivity of the para- 
sympathetically decentralized gland was found to be 
as low as that of a normally innervated gland. 

The experiments described here do not support the 
theory that.the normally innervated gland is subjected 
to a ‘trophic’ influence, the disappearance of which 


is followed by supersensitivity of the gland to 


chemical agents. Nor can the sensitization occur 
consequent on a suppression of the liberation of the 
transmitter substance. Changes in the cells, due to 
absence of chemical stimuli or to the inability of 
stimulating substances to attach themselves to 
certain receptors, may in some way be responsible 
for the supersensitivity to chemical agents which 
appears after section of the chorda or pretreatment 
with atropine. 

N. EMMELIN 
A. MUREN 





Phyiological Institute, 
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Deoxyribonucleic Acid Content of Ovarian 
Cells in Artemia salina 

In the ovary of Artemia salina, some oocytes 
undergo a peculiar transformation’. After the 
primary growth period, numerous granules giving a 
positive Feulgen reaction appear in the nucleus, fuse 
into chimps, and finally give rise to a large homo- 
geneous droplet of strongly Feulgen-positive material. 
This droplet is expelled into the cytoplasm through 
a hole in the nuclear membrane. The nucleus remains 
as a clear vesicle containing nucleoli and ribonucleic 
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nules but devoid of deoxyriboniicleic acid. E 
» droplet is expelled from the cell and disappears 
This process appears to be very different 
€ ommon pycnosis and S It i is, 80 far 


Since the ‘constant character of the phenomenon 
reat increase in. the amount of the 
ic acid in the nucleus, it was sug- 


nay be the sequel of successive waves of endo- 
ty sane 


si the deoxyribonucleic PEE in situ fit 
f stophotometrical measurements (see ref. 
etails of the apparatus). The material used 
ed in aleohol-formalin (9/1) and sections 
xami ied by the Feulgen reaction: Relatively thick 
ections (10 u) were used, so even the largest nuclei 
er> investigation were entirely contained in the 
sections ; all the slides were treated together and in 
same baths to ensure a uniform Feulgen reaction 
roughout the whole experiment. Transmittances 
easured in the wave-length region 5,200- 
n areas of the preparation varying between 
2-41 v2, The calculated mean optical 
of the object multiplied by its surface -gives 
unt of deoxyribonucleic acid expressed in 
ts; no attempt was made to calculate 
ounts, and the figures reported here have 
: e values. 
_ The results are shown on the accompanying histo- 
“grams, The relative amounts of deoxyribonucleic 
acid are plotted logarithmically on the abscisse, and 
the relative frequencies of the classes comprised 
between two successive figures of the horizontal scale 
are plotted as ordinates. 
Ee reference, the spermatozoa present in» the 
ral cavity and the mid-gut cells were measured. 
ted, the mean deoxyribonucleic content of 
-gut cells (235 units) was found to 
y twice the content of the (haploid) sperma- 
4. units). The contents of the ovarian cells 
een very wide limits. However, the histo- 
clearly the existence sof frequency 
“maxima in successive ratios of 1, 2, 4, 8, 16, ete. 
- The arrows on the ‘graph indicate the mean value 
calculated for each frequency maximum. 
The highest frequency maximum, located at<235, 
corresponds very closely to the theoretical diploid 
value. The cells belonging to this group are normal 





‘growth, irrespective of their dimensions, 
highest frequency maximum, located at 460, a value 
double that of the theoretical diploid content, corre- 

rphologiealiy identical to the former 
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- reduplication. The first duplication leads to appar- 


-oogonia and normal oocytes at different periods of. 1910. Including his own two specimens, 


The next = 


éll 


ones, the alensity of the nucleus copied, and the 
appearance of which is normal, The next maximum, 
at 915, corresponds to abnormal cells, which begin to 
degenerate as described previously, and the maximum 
at 1,835 to cells in which the Feulgen-positive | 
material is collected in large homogeneous drops. At 
the extreme right of the histogram are cells whieh 
are expelling the deoxyribonucleic acid. 

The existence of fr equency maxima i the success- 
ive ratios of 1 and 2 in cells the destiny of which is 
to degenerate confirms the hypothesis that the: 
origin of cell degeneration in the ovarian cells of 
Artemia is increasing polyploidy by successive 


ently normal cells. Whether these cells can develop 
further in a normal way is an open question ; it may 
be suggested that the abortive develop 
showing polycentry which are se. 
may be such cells which hav 
and fertilization. The second a: reduplications 
seem to be always lethal. The shape of the histogra 
suggests a fourth reduplication, but the expulsion 
the deoxyribonucleic acid droplets occurs in many 
cases before this reduplication: is completed. 

On the left of the histogram, a frequency maximum 
at 120, very close to the theoretical haploid value, is, 
clearly visible. All the cells belonging to thig group” 
are found in the ventral side òf the ovary, in the 
region of multiplying oogonia. The existence of cells 
with such a deoxyribonucleie acid content is a puzzling 
fact. We are inclined to think that they are very ` 
young primary oocytes, just after the last. oogonial 
division has taken place. They could be compared 
to the young spermatocytes of the rat recently studied. 
by Lison and Pasteels’. In the rat, the last spermato- 
gonial division follows another division immediately 
in such a way that no re-synthesis of deoxyribonucleic 
acid oceurs between the two divisions. The content 
ofthe very young spermatocytes is therefore half. 
that of the spermatogonia. “The oogonia of Artemia: 
probably behave similarly; but for the present we | 
have not been able to present direct evidence favour- 
ing this view. i 








(a mataration’ 











L. Lison 
Laboratory of Histology, 
Faculty of Medicine, 
University, Brussels. 
June 10o 





N. FAUTREZ-FIRLEFYN , 

Institute of Anatomy, me 
University, Ghent. yoi 

' Fautrez-Firlefyn, N., C.R. Soe. Biol, (in the press). wy 

*Tison, L., Ada Anatomica (in the press). as 

€ Lison, L., and Pasteels, J., private communication. 


Polymely in a Frog 


Tue male frog (Rana temporaria) described here 
was found in a batch of frogs from Cornwall (J anuary. 
1950) which had been killed before the supernumerary .. 
limb had been noticed. This supernumerary left fore 


limb was situated behind the normal fore limb and: ` 


articulated with the sternum (Figs. 1 and 2). Bateson? 
records frogs with supernumerary limbs and 
O’Donoghue? gives a short summary of the types 
of supernumerary fore limbs found in be upete 
O’Donogh e 
cites thirteen frogs with éither one or two sq 
pnumerary fore limbs ; of these only one (listed, b k 








‘not described, in the catalogue of the Royal College 


of cite 1872) had the supernumerary limb 











articulation of supernumerary left fore 
tirab with pectoral girdle 





attached to the sternum. Wagner’ describes a speci- 
men with three extra but imperfect fore limbs (two 
right and one left) attached to “an extra basal piece 
overlying the sternum.” Cotton’ records a specimen 
with an extra right fore limb immovably articulated 
with an imperfect extra half pectoral girdle. There- 
fore, so-far as I know, the present is the only specimen 
described with a “sternal glenoid cavity”. 
The supernumerary limb on this specimen was 
, about four-fifths of the.size of a normal limb, and 
" complete as far as the wrist joint; but the meta- 
earpals and phalanges were missing, perhaps as the 
result of injury. There was good movement in the 
“glenoid cavity” joint but very little in the elbow 
joint. In the region of the carpals there was a black 
sex pad about half the size of the pad on the normal 
limbs, 

The muscles of the sternal region were slightly 
modified, as fibres fromthe pectoralis and coradéo- 
radialis passed to both the left normal limb and to 
the supernumerary limb. The other muscles of the 
limb were not examined in detail; but the general 
impression was of normal musculature (ef. O’Donoghue 
and Cotton), 

The pectoral girdle was normal except that the 
anterior end.ofthe mesosternum was bifid, and the 
posterior end twisted to the left. (Figs. 1 and 2), and 
modified to-form a cup-shaped articulating surface 
(“glenoid cayity’’) for the head of the humerus. The 
xiphisternum was apparently missing (probably incor- 























Fig. 2. Explanatory diagram of X-ray: Ms, modified’ meso- 
sternum ; H, supernumerary humerus 












lactations. . Observations 


“stomach tube 50 c.c./kgm. body weight tepid w. 4 





class 
i 1 on 





about halfway along its length. ad 
. The nerve supply to the supernumerary limb ¢ and 
sisted of a small nerve (Fig. 3, A) arising fror 
secondary plexus formed by branches of the sec 4 of 
and third spinal nerves ; the other branches from 1 aint 
plexus supplied the skin and muscles of the body w` 


f ents, 
19s is 





i 
Fig. 3. Brachial plexus: 4, nerve to supernumerary | 
vor of 


The fact that polymely is more common?! in k»lish 
limbs than in fore limbs of frogs suggests that 
production of such limbs is due to injury a j 
the operculum affords protection to the fore 
during a vital stage in development. Although: 
blood and nerve supply to the supernumerary. | 
in this specimen suggest that this limb had a comi 
origin with the normal left fore limb, it is diffi 
to see how the articulation with the sternum 
effected. 





A. Q. Hamis 5, 285 
Biological Department, 4 





St. Thomas’s Hospital Medical School, ‘ a 
f London, S.E.1. 
Aug. 9. 
? Bateson, W., “Materials for the Study of Variations” (1894). | 
? O'Donoghue, C, H., Zool. Anz., 35, 759 (1910). i 
3 Wagner, G., Biol, Bull., 25, 313 (1913). 

‘ Cotton, H. 5., Anat. Rec., 24, 247 (1922), ; mes 
ment 
+, ssible 
Suckling Antidiuresis in Rabbits + soil 
Lirris ct evidence- exists that the « to be 
suckling stimulates the release of posterior pits be ox- 
hormone as is postulated in Petersen’s! theory’ i would 
letdown of milk. Peeters et al.* reported a» a water 
antidiuresis in cows which was simulated by orature, 


venous injection of 4. mU. posterior pituitary / i 
This dose had no effect on feidown nat i aleo 
Turner and Cooper’ described a swelling’ 
mamms in- laetating rabbits with intras 
injections of 1 mU. posterior pituitary ex 
Experiments were undertaken to find if suckling and 
rabbits evokes an antidiuretic, response which mip sed 
be attributable to the neurohypophysis. etter 
Nine crossbred rabbits were studied during thirte wa 
i ns were made between tara. 
enth and thirtieth day of lactation. Does. sc |, 
ad overnight from. their. litters were given’. 


“mental 
eon. 









followed 90 min. later by a second dose of 40 ¢.c./kgm: - 
body weight. The bladder was emptied by manua 


F. 
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wession at 15-min mter- 
3 and the urme volume 
sured In most cases the 
e flow rose to between 10 
20 cc/l5 mm at the 
nd collection and mam- 
ed this level ın control 
tuments for an hour or 
before decreasing The 
al course of water drur- 
was not found to be 
icantly affected by gentle 
ling, presence of stran- 
laboratory noise, con- 
ent with the litter with- 
lursing, or even cortus 
fifty-four experiments, 
ng was allowed during 
ight of a water diuresis 
ty-eight cases the urine 
vas diminished by 30-90 
at Maximum olgura 
arved most frequently 


6,000 


4,000 


2,000 


Concentration of sodium nitrite (p p m ) 


Concentration of sodium nitrite (4M ) 





; hour after suckling, 
of the urme flow 
g by }l hr Durmg 
diuresis, the chloride 
zation of the urme 
1, estimated by the 
orn method, increased 
much as four times 
suckling level In five experiments the 
urmary chloride excretion also mereased 
gmtude of the responses bore no obvious 
to the amount of milk withdrawn, the 
of suckling or the size of the litter 
«tidiuretic responses following suckling were 
2 those followmg intravenous imjections of 
es of “Pituitrin’ (Parke Davis Co) Assays 
inimals indicated an effect equivalent to 
1U posterior pituitary extract 7 
xperıments support the view that suckling 
2bit stımulates the release of neurohypo- 
ormone The relation, ıf any, between 
<otadiuresis and letdown remains undeterm- 
wther experiments are m progress to 
the role of the neurohypophysis ın both 
t 
3 express my thanks to Dr G W Harris 
actical help and advice during the course 
x 
B A Cross 
al Laboratory, 
bridge 
‘e 30 
otersen, W E,J Dairy Sev, 24, 211 (1941) 
ms, Boukaert and Oyaert, Arch int Pharmacodyn , 
9), and private communication 
and Cooper, W D , Endoerwn , 29, 320 (1941) 


‘vation of Fish by the use of 
Nitrite Ice 


recently published accounts of work on 
rites ın the preservation of fish*?, the 
ə experiments carried out here in 1941, 
ully reported elsewhere, are of terest 
iments, which formed part of a war- 
ae, were designed primarily to explore 

of umproving the keepmg quality of 

of ice in which various preservatives, 





a 


G 


Time (hr ) 


Ehmination of sodium nitnte by Achromobacter sp Xx—— X, 
heated bacterial suspension , 
suspension) , 


A— — À, control (no bacterial 
, bacterial suspension, no donator added 
+ sodium lactate 
succinate 


+ 
+ glucose i 
such as hydrogen peroxide, formaldehyde, sodium 
nitrite, etc , had been meorporated 
Briefly, ıt was shown that by using concentrations 
of 0 1 per cent and 0 15 per cent sodium nitrite in 
the ice, the period of ‘freshness’ of the fish, as judged 
organoleptically, could be prolonged for an extra 
three to four or seven to eight days respectively, as 
compared with controls ın. ordinary ice The chemical 
data showed that the production of trimethylamine, 
the concentration of which was used as an objective 
mdex for quality, was correspondmgly suppressed 
Where ice containmg 0 1 per cent sodium nitrite was 
continuously renewed to replace wastage through 
melting, the nitrite concentration m the flesh of the 
iced fish rose and reached 400 ppm about the tenth 
day, after which ıt rapidly declined, reaching zero 
about the twenty-third day With 0 15 per cent 
sodium nitrite ın the ice, the decline from a peak 
value of 500 ppm began after the fifteenth day, but 
some nitrite remamed even after the twenty-third 
day It seemed very probable that bacterial reduc- 
tion was mamly responsible for the fall m mitrite 
concentration, and indeed ıt was comparatively easy 
to isolate ın pure culture many strains of bacteria 
which were shown to reduce sodium nitrite It was 
found, ın agreement with the Canadian workers, that 
these reducers belonged mainly to the Pseudomonas 
group, although some Achromobacter strains were also 
involved 
Although Pseudomonas and Achromobacter strains 

reducing sodium nitrite had already been described*’, 
the reduction mechanism was—and still is—ull- 
defined For this reason one of the micro-organisms, 
probably an Achromobacter species, which vigorously 
«reduced sodium nitrite m flud medium with foam 


* formation, was isolated at the tıme of these experi- 


ments for a further study of the enzyme system 
involved The work, however, had soon to be aband- 
oned ın the face of more urgent problems, and shortly 
afterwards the collection of stock cultures, mcluding 
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the sodium nitrite reducers, was lost So far 1t has 
not been possible to returrt to the problem, but the 
preliminary results then obtamed-showed that (1) 
the organism at pH 7 0 actively reduced sodium 
nitrite to free nitrogen, only traces of ammonia being 
formed at the same time, as no attempt was made 
to set up a nitrogen balance, 16 was impossible to say 
whether all the sodium nitrite was reduced to free 
nitrogen or had been partly assimilated or converted 
into other nitrogenous compounds such as hydroxyl- 
amine, ammo-acids, ete , (2) the reduction, with well- 
washed cells, appeared to be practically unaffected by 
the addition of glucose, sucemate and lactate as hydro- 
gen donators , (8) the enzyme system appeared to be 
sensitive both to toluene and potassium cyanide , 
(4) the organism reduced sodium nitrate to nitrite, 
but at a much lower rate than that of the reduction 
of sodium nitrite to nitrogen 

The work described ın this communication was 
carried out as part of the programme of the Food 
Investigation Orgamsation of the Department of 
Scientific and Industrial Research 

J M Suewan 
Torry Research Station, 
Aberdeen 
May 31 

1 Dyer, W J,J Fish Res Bd Can,? 461 (1949) 
3.Castell, © H,J Fish Res Bd Can ,7, 528 (1949) 
3 Dyer, W J „and Castell, C H,J Fish Res Bd Can ,7, 536 (1949) 


“Rusakoya, G S, and Butkevich V S, Mtkrobrologwya, 10, 137, 


5 Christensen, H R , cf Bakit Abt , (2), 11, 190 (1903) 
6 Yamagata, S , Acta Phytochymeca (Japan), 11, 145 (1939) 
™Meiklejohn, J , Ann App Brol , 27, 558 (1040) 


Availability of the Magnesium of Grass 
to the Ruminant 


Is a previous communication under the above titlet, 
it was shown that the greater part of the magnesrum 
of grass ıs liberated durmg the processes of ruminal 
and abomasal digestion The ability of the anımal 
to absorb this magnesium has been further studied 

It was unfortunately not found possible to carry 
out accurate determmations of magnesium balances, 
and expermments were confined to the determina- 
tion of the percentage utilization of the dietary 
magnesium In view of Nicolaysen’s results?, which 
indicate that the magnesium of fæces ıs unabsorbed 
food magnesium with a small amount derived from 
intestinal secretions, ıt was considered that, despite 
the hmutations of the method, some information of 
value might be acquired 

At the time this work was commenced, the only 
suitable small laboratory animal available was the 

“ guinea pig It has been shown that rummal organ- 
isms play only a small part m the liberation of mag- 
nesium of plant materals!, and it was assumed that 
results obtamed using a non-rummant herbrvore such 
as the guinea pig would not differ widely from those 
obtained with the rammant This has smce been 
shown to be the case by applymg a hgnin-ratio 
technique and using cattle 

Grass samples were collected durmg the dry season 
of 1948-49 (October-February) and during the wet 
season of 1949 (June-August) No attempt was 
made to separate species of grasses, and all samples 
were cut at random from pastures normally grazed 
by cattle, with the exception of one sample of wet- 
season grass which came from an area on which 
cattle had not been pastured This sample, and the 
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dry-season samples, consisted largely of spear gra: 
(Imperata cyhndrica) <A list of the other princip: 
grasses found at this Laboratory has been publish 
elsewhere? Al the hay had been made from gri 
cut m August and September 1948 

A stock of grass sufficient for the whole expe 
mental period was cut at one tıme and stored unt 
conditions designed to keep xt as fresh and moist 
possible Random samples were taken from ‘me 
stock for the estimation of magnesium, caler 
phosphorus, lignin and crude fibre At first an atte: 
was made to estimate hgnim by a method base 
the separation technique described by Bondi’ 
Meyer’, but imconsistent results were obtamed' 
the method of Elis, Matrone and Maynard5‘ 
therefore used In the latest series the metho-—~ 
Armitage, Ashworth and Ferguson’, has been: 
ployed 

It was found that, in this series of expermm 
65-86 per cent of the magnesium of fresh gri 
retained by the gunea pig and 63-74 per cer 
cattle Rather less (85-58 per cent) of the 
nesium of hay is retamed by the guinea pig ~> 

The amount of magnesium retamed 1s appa 
not dependent upon the magnesium conten 
calcium — phosphorus ratio or the crude fibre ec —~ 
of the food 

I am indebted to Mr W G Beaton, direc 
veterinary services, Nigeria, for permission to f 
this communication 

R J Gat 


Veterınary Research Laboratory, 
Vom, Northern Nigeria 
May 25 


1 Garner, R J , Nature, 164, 458 (1949) 

2 Nicolaysen, R , Skand Arch Physiol , 78, 75 (1936) 

è Garner, R J, J Comp Path, 60, 108 (1950) 

‘Bond, A , and Meyer, H , Biochem J , 48, 248 (1948) 

5 miis g E , Matrone, G , and Maynard, L A, J Amm + 


ê Armitage, E R , Ashworth, R de B , and Ferguson, W 
Chem Indust , 27, 241 (1948) 


Effect of Temperature on the 
Consolidation of Soils 


In civil engmeermg practice it 18 gs 
necessary to estimate the probable rate of $ 
of structures founded on clay and other co: 
souls The settlement arises from a proc 
known as consolidation, m which the app 
a load to the surface of the soil causes w 
expelled from its pores A priori, 1b wo 
pected that the rate of consolidation of the 
be a function of the kinematic viscosity of 
and since the latter depends upon the te 
it follows that the rate of consolidation 
be a function of temperature 

In order to check this hypothesis an e 
study has been made of the effect of tem 
the rate of consoldation of saturated 
London clay Samples of son 3 m md 
1 ın thick restrained laterally were 
between two porous disks, and the comp 
various periods of time up to twenty-for 
noted The tests were made at a number 
tures between 15°C and 45°C The resu 
that, withm the limits of experiment 
coefficient of consolidation (a functior 
of the process) was mversely propor 
kinematic viscosity of water 
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Since the temperature of the subsoil at depths 
normally encountered ın civil engmeermg work ıs of 
the order of 10°C, ıt ıs thus necessary to make a 
correction for temperature when making estimates of 
settlement from the results of consolidation tests 
carried out on samples of soil at normal laboratory 
temperatures (say, 20°C) Failure to make this 
correction can result m appreciable errors in the 
estimation of settlements, for example, if the lab- 
oratory tests are carmed out at 20° C and the average 
temperature at foundation-level ıs 10°C , the estim- 
ated settlement at any given time would be about 
30 per cent too great It 1s suggested that the neglect 
of this factor may be partly responsible for some of 
the considerable discrepancies noted m the past 
between calculated and measured settlements of 
structures founded on compressible soil 

The work described above was carried out at the 
Road Research Laboratory of the Department of 
Scientific and Industrial Research as part of the 
programme of the Road Research Board This note 
1s published by permission of the Director of Road 
Research 

W A Lewis 

Road Research Laboratory, 

Harmondsworth, Middlesex 

May 26 


Ultrasonic Soldering of Aluminium 


For some years it has been known that it is 
possible to tm alummuum and its alloys by subjecting 
ther surface to the action of mtense ultrasonic 
vibration at the same time as molten solder 1s 
apphed!- , but the mechanism for this effect does not 
seem +o have been studied We have now established 
thas the process 1s one of removing the oxide skm 
by cavitation erosion 

A specimen of aluminium was immersed m a bath 
of molten solder, to which were communicated 
vibrations at a frequency of 18 kejs, set up by 
applymg 50 W to the driver coil of a small magneto- 
strictor The exact amplitude of oscillation m the 
bath could not easily be determined, but was adequate 
to tin an aluminium surface immediately at atmo- 
spheric pressure When, however, the experument was 
repeated with an ambient pressure of 4 atmospheres, 
tinning was completely prevented Since the increased 
pressure can have had only a negligible effect on any 
factor other than cavitation, this seems convincing 
evidence of the essential part played by the latter 

Aluminium ıs known to have a low resistance to 
cavitation erosion, even in water‘, so 1b 18 not sur- 
prising that collapsmg voids ın molten solder will be 
able to disrupt the surface, exposing the alummium 
underneath for alloying with the metal which ıs 
mmpinging violently agamst ıb ın the very action of 
cavitation We can expect, moreover, that the use- 
fulness of the ultrasonic technique for timning different 
‘difficult’ metals will be related to their susceptibility 
to cavitation erosion In the limited studies that have 
so far been made, this has been found to be true 

Woe have found that ultrasonic cavitation must be 
expected to be more severe at lower frequencies", so 
we should expect that ultrasonic tmning would also 
be more effective ın this region Most experiments 
that have been reported have been done at relatively 
low frequencies, although ıb has been ımphed that 
vibration at 1,750 ke /s can facilitate soldermg® We 
have used a 1,000-ke /s crystal to which 3 kV (root 
mean square) was applied, and have verified that 16 
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was not possible to tm aluminium im a pool of molten 
Wood’s metal resting on 14, although such tmnmg 
occurred quite readily m the low-frequency bath, 
where the ultrasonic mtensity was appreciably lower 

Thanks are due to the directors of the Mullard 
Radio Valve Co , Ltd , for permission to publish this 
note, and to Dr C F Bareford, manager of the 
Electronic Research Laboratory, for his help m the 
work described 

B E Notrmer 
E A NeEpprras 

Mullard Radio Valve Co , Lid, 
Electronic Research Laboratory, 

Cross Oak Lane, Salfords, 

Nr Redhill, Surrey. 
June 8 

1 Fidesgesellschaft, Brit Patent App , 16,773/39 
* BIOS Rep 1844, Item No 21 (HMSO, 1946) 
3 Thomas, F W , and Simon, E , Electronics, 21, 90 (1948) 
í Donaldson, J W , Metal Industry, 60, 383 (1942) 
5 Noltingk, B E ,and Neppiras,E A ,Phys Soc Proc , B, 68, 674 (1950) 
‘Svan, L J, US Patent 2,426,650 


The Discovery of Magnesium 


Is a recent little book entitled “The Story of 
Magnesium”, issued by the American Society of 
Metals in 1949, the author, W H Gross, states 
(p 17) “The discovery of magnesium ıs generally 
attributed to Sir Humphrey [sic] Davy in 1808 He 
did not actually obtam magnesium in metallic form, 
but merely established the fact that magnesium oxide 
was the oxide of a new metal Magnesium was first 
isolated ın 1828 by the French scientist Bussy X 

Such a statement ıs entirely misleadıng, as a study 
of the paper read before the Royal Society by Davy 
on June 30, 1808, and published in the Phal Trans , 
98, 333 (1808), renders abundantly clear 

After describmg his now well-known method of 
obtamimg an amalgam using a mercury cathode, 
Davy states that he heated ıb ın a glass tube from 
which all ar had been expelled “I found :mmedi- 
ately that the mercury rose pure by distillation from 
the amalgam and 1t was very easy to separate a part 
of it, but to obtain a complete decomposition was 
very difficult For this nearly a red heat was required, 
and at a red heat the bases of the earths imstantly 
acted upon the glass and became oxygenated 
The metal from magnesia seemed to act upon the 
glass even before the whole of the quicksilver was 
distilled from ıt In an experument m which I stopped 
the process before the mercury was entirely driven 
off 16 appeared as a sohd having the same whiteness 
and lustre as the, other metals of the earths It 
quickly changed ın air, becommg covered with a 
white crust and falling into a fine powder which 
proved to be magnesia” (“Alembic Club Reprints”, 
No 6, 1894) 

Although Davy may not have succeeded ın obtain- 
ing magnesrum entirely free from mercury, there can 
be no doubt that ın some of his experiments he 
obtained an almost pure product Who would expect 
high chemical purity at the first attempt ? Davy did 
far more than merely establish the fact that magnesia 
was the oxide of a new metal 

There was, of course, no ‘e’-m Davy’s Christian 
name 

J. NEWTON FREND 

134 Church Road, 

Moseley, 
Bumingham 13 
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FORTHCOMING EVENTS 


(Meetungs marked with an asterzsh * are open to the public) 


Monday, October 9 


CHEMOAL SOCIETY, SOUTHAMPTON SECTION (joint meeting with the 
Mad-Southern Counties Section of the Royal Institute of Chemistry 
and the Portsmouth and District Chemical Society, at the Municipal 
College, Portsmouth), at 7 p m —Prof H J Emeléus, F RS ‘The 
New Elements” 


Tuesday, October 10 


UNIVERSITY OF LONDON (in the Anatomy Theatre, University 
College, Gower Street, London, W C 1), at 115 pm-—Prof a BS 
Haldane, FRS ‘Human Biology as an Academic Topic” * 


PHYSICAL SOCIETY, ACOUSTICS GROTP (1n the Small Physics Theatre, 
Imperial College of Science and Technology, Imperial Institute Road, 
London, SW 7), at 5 pm-—-Mr E A G Shaw “The Rectangular 
Acoustic Wave-Guide—a Study of Plane and Higher Order Mode 
Waves and their use in Acoustic Impedance Measurements of Porous 
Surfaces at Normal and Oblique Ineidence”’ 


ZOOLOGIOAL Socimty oF LONDON (at the Zoological Gardens, 
Regent’s Park, London, N W 8), at 5 pm—Scientufic Papers 


UNIVERSITY OF LONDON (at the London School of Hygiene and 
Tropical Medicine, Keppel Street, London, WC1), at 530 pm— 
Sir Henry Dale, OM, FRS  “Seentific Method in Medical Re- 
search’ 

(Further Lectures on October 12, 17, 19, 24, 26, 31, November 2, 
7, 9, 21, 23, 28, 30, December 5, 7, 12, 14, 19 and 21) 

UNIVERSITY OF LONDON (in the Meyerstein Lecture Theatre, West- 
munster Medical School, Horseferry Road, London, S W 1), at 5 80 

m—Prof D Keln, FRS “Nature and Properties of certain 

etalloprotein Enzymes” * 


MANCHESTER GEOGRAPHICAL Sooty (ın the Geographical Hall 
16 St Mary’s Parsonage, Manchester), at 630 pm-—Sir Harry 
Lindsay “The Scope and Pattern of Geography” 


Soomty For Visiwa Screnvists (at 5 Old Burlington Street, 
London, W 1), at 730 | Discusion on “Virus Research Pre- 
sent and Future” (Speakers Dr C H Andrewes, FRS, Mr F C 
Bawden, FRS, Mr N W Pme, FRS) 


ROYAL SoomTyY OF MEDICINE, PSYOHIATRY SECTION (at 1 Wimpole 
Street, London, W 1), at 8 pm —Dr E O Lewis “Intelligence in 
relation to Modern Social Trends” (Presidential Address) 


Wednesday, October |! 


SOCIETY OF CHEMIOAL INDUSTRY, MICROBIOLOGICAL PANEL OF THE 
Foon Group (at the Medical Society of London, 11 Chandos Street, 
Cavendish Square, London, W 1), at 3 pm—Symposium on “Air 
Disinfection and Sterilisation” 

MANOHESTER METALLURGICAL Socrery (at the Engineers’ Club, 
Albert Square, Manchester), ab 6 30 pm—Mr E J Heeley “A 
Metallurgist ın the Chemical Industry” (Presidential Address) 


Thursday, October 12 


UNIVERSITY OF LONDON (in the Anatomy Theatre, University 
College, Gower Street, London, W C1), at 115 pm—Prof J Z 
Young, FRS “Manas a Subject for Scientific Study” * 

UNIVERSITY OF LONDON (at the Institute of Psychiatry, Maudsley 
Hospital, Denmark Hill, London, § E 5), at 3 pm—Dr B Katz 
“The Nature of the Nerve Impulse” * 


LINNEAN SOCIETY or LONDON (at Burlington House, Piccadilly, 
London, W 1),at5pm—Mr E A C L E Schelpe “The Vegetation 
of Mount Kenya” (illustrated by a Kodachrome cine film) 

Woo. EDUCATION SOCIETY Qn the British Council Film Theatre, 
6 Hanover Street, London, W 1), at 630 pm—Prof J B Speakman 
“Careers ın Wool” (Inaugural Lecture) 

CHEMICAL Socrety (at Burlmgton House, Piccadilly, London, 
W 1), at 730 p m —Scientific Papers 


Friday, October 13 


ROYAL ASTRONOMICAL SOCIETY {at Burhngton House, Piccadilly, 
London, W 1), at 430 par Joel Stebbins “The Electzical 
Photometry of Stars and Nebulæ” (George Darwin Lecture) 

CHEMICAL Soomty, SOUTH WALES SECTION (joint meeting with the 
Royal Institute of Chemistry and University College Chemical Society, 
at University College, Swansea), at 530 pm-—Prof F Challenger 
oe Aspects of the Chemistry of Sulphur Compounds occuring in 

ature” 

CHEMICAL SOCIETY, NORTH WALES SECTION (joint meeting with the 
University College of North Wales Chemical Society, ın the Depart- 
ment of Chemistry, University College of North Wales, Bangor), at 
545 pm—Prof T S Wheeler “Studies in the Synthesis of Fla- 
vones” 

Society OF GLASS TECHNOLOGY, NORTH-WEST SECTION (at the 
Gas Showrooms, Radiant House, St Helens), at 6 p m —Prof W E S 
Turner, FRS “The Chemical Durability of Glass” 


Saturday, October 14 


PHYSICAL SOCIETY, COLOUR GROUP (at University College, Gower 
Street, London, W C 1), at ll am and 230 pm —Symponum on 
“The Technique of Subjective Judgments” 


“a 
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APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

ASSISTANT SHORETARY TO THE BRITISH PHARMACOPOEIA OOM- 
MISSION—The Charman, British Pharmacopoeia Commussion, 44 
Hallam Street, London, W 1 (October 14) 

DEMONSTRATOR IN PHYSIOLOGY—The Secretary, Charing Cross 
Hospital Medical School, 62 Chandos Place, London, W O 2 (October 
1 


) 

RESEARCH ASSISTANT (graduate) in the field of vacuum spectro- 
scopy (a good honours degree in physics and some experience in high 
vacuum work are requred)—Prof R W Duitchburn, The University. 
Reading (October 16} 

CHEMIST to carry oub vestigations on the problem of spray reten 
tion on foliage—The Secretary, Research Station, Long Ashton, 
Bristol (October 21) 

ASSISTANT LECTURERS (3) IN THE DEPARTMENT OF PHYSIOLOGY, 
for posts ın Physiology, Biochemistry and Biophysics—The Registrar, 
University College, Cathays Park, Cardiff (October 28) 

‘LECTURER IN MORAL AND POLITIOAL PHILOSOPHY in the University 
of Sydney-—The Secretary, Association of Unnversities of the British 
Spero, 5 Gordon Square, London, W C1 (Sydney, October 
31 


METEOROLOGICAL OFFICERS (6) ın the Department of Industry and 
Commerce, Dubin—The Secretary, Civil Service Commussion, 45 
Upper O'Connell Street, Dublin (October 31) 

SENIOR LECTURER IN CHEMICAL ENGINEERING at the New South 
Wales University of Technology—-rhe Agent General for New South 
Wales, 56 Strand, London, W C 2 (October 31) 

TECHNICAL ASSISTANT (male) to the head of establishment at the 
Air Ministry Survey Production Centre at present located at Tedding- 
ton, Middlesex—The Secretary, Civil Service Commission, Scientafic 
Branch, London, W 1, quoting No 3310 (November 9) 

LECTURER or ASSISTANT LEOTURER ın the Fluid Motion Laboratory 
—tThe Registrar, The University, Manchester 13 (November 11) 

CHAIR OF MATHEMATICS in the Umversity College, Dundee-—The 
Secretary, The University, St Andrews (November 15) 

LECTURER IN THE DEPARTMENT OF GEOGRAPHY at the University 
of Natal, Pietermaritzburg—The Secretary, Assocation of Univer- 
sities of the British Commonwealth, 5 Gordon Square, London, WC 1 
(November 15) 

ASSISTANT LECTURER IN GEOGRAPHY—The Registrar, The Univer- 
sity, Nottingham 

ASSISTANT LECTURER (Grade ITI—-Non-Medical) or LEOTURER 
(Grade II—Medica]) IN Puystonoay-—~-The Secretary, The University, 
Birmingham 3 

ASSISTANT to undertake’analytical biochemistry work ın the Research 
Unit for Juvenile Rheumatism—The Director, Special Unit for Juvenile 
ag re Canadian Red Cross Memorial Hospital, Taplow, Marden- 

ead, Ber me 

BRITISH RUBBER PRODUCERS’ RESEARCH FELLOWSHIY, tenable in 
the Department of Mechanical Engineering—The Registian, The 
Umversity, Nottingham ~ 

Camusr with the Colonial Insecticides Research Unit now operating 
in Tanganyika—The_ Under-Secretary of State, Colonial Ofte (Re- 
garon Department), Sanctuary Bwtdings, Great Smith Street, London 


DEMONSTRATOR (graduate with experience ın Chemical Analysis) 
IN THE ENVIRONMENTAL AROHAOLOGY DEPARTMENT—The Secretary, 
ee of Archeology, Inner Circle, Regent’s Park, London, 

DEMONSTRATOR IN PHARMACY-~The Registrar, The University, 
Nottingham 

DIRECTOR OF THE ROYAL HORTICULTURAL SOCIETY'S GARDENS, 
Wasley, Surrey—The Secretary, The Royal Horticultural Society, 
Vincent Square, London, S W 1, marking envelope “Confidential” 

ENTOMOLOGIST for the Medical Department, Gold Coast-—~The 
Director of Recruitment, Colonial Office, Sanctuary Buildings, Great 
Smith Street, London, S W 1, quoting Ref No 27215/159 

GEOPHYSIOCIST and a GEOLOGIST for service 1n the Geological Survey 
of the Public Works Department, Sudan—The Sudan Agent in London, 
Wellington House, Buckingham Gate, London, SWi, marking 
envelope “Geophysicist’ or “Deputy Government Geologist’, as 
appropriate 
5 rr ed IN CHEMIStRY—The Principal, Royal Technical College, 

alfo 

LECTURERS or DEMONSTRATORS (part-time) IN BOTANY or ZOOLOGY 
im the Intermediate and Final’B Se Courses—The Clerk, Northern 
Polytechnic, Holloway, London, N 7 

LECTURER IN MECHANICAL ENGINEERING, particularly Mechanics, 
for the Department of Civil and Mechanical Engineering—The Secre- 
tary, Royal Technical College, Glasgow 

PRINCIPAL and LECTURER IN AGRIOULTURE AND BIOLOGY at the 
College of Agriculture in Mauritius—~The Director of Recruitment 
(Colonial Service), Colonial Office, Sanctuary Buildings, Great Smith 
Street, London, S W 1, quoting Ref No 27059/257 

RESEAROH, FELLOWS IN (a) CLIMATOLOGY (open especially to gradu- 
ates in botany,and agronomy), and (b) PHYSIOLOGY (open to graduates 
in geology, soils and geography)—-The Director, Ontario Research 
Foundation, 43 Queen’s Park, Toronto 5, Canada, 

SENIOR ASSISTANT (Scientific) IN THE DEPARTMENT OF NUTRITION, 
to be engaged mainly in physico-chemical methods of estimating 
vitamins and other factors—The Secretary, National Institute for 
Research in Dairying, Shinfleld, Berks 

SENIOR HOSPITAL PHYSICIST at the Radiotherapy Centre, Queen 
Elzabeth Hospiial—The Secretary, Umted Birmingham Hospitals, 
The Queen Elizabeth Hospital, Birmingham 15 

SENIOR Lecturer (Senior Assistant) IN METALLURGY—The 
deepal, Sir John Cass College, Jewry Street, Aldgate, London, 


TECHNIGAL OFFICER (Mapping) required by the East Africa High 
Commission for the Desert. Locust Survey Headquarters at Nairobi 
—The Ciown Agents for the Colonies, 4 Millbank, London, 3 W 1, 
quoting M/N/26642/3E 
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HE main theme of the re 
British Association at Birmin'S 
m the service of man, but in develop 
m his presidential address Sir Har 
emphasized the need for balance and for co 
in the development and utilization of world res 
The need for an ecological approach to the pro 
of to-day was noted in one or two of the sectional 
addresses and ın such “discussions as those on forestry 
m water-catchment areas, the factors limiting food 
production in Britain. and the rehabilitation of derelict 
areas, as well as m the scientific survey, “Birmmgham 
in its Regional Settmg’’, prepared for the meeting. 
The address which Sir Patrick Duff gave before the 
Conference of Delegates of Corresponding Societies 
on September 4 was thus m harmony with the mam 
theme of the meeting Moreover, the early establish- 
ment of nature reserves in Britain and the effective 
working of the Nature Conservancy are matters of 
immediate concern to several sections of the Associa- 
tion 
Only a small audience, however, listened to this 
general account of the projected work of the National 
Parks Commission from its chairman, and which 
admirably supplemented the pamphlet on ‘‘National 
Parks and Access to the Countryside’* already issued 
by the Mmustry of Town and Country Planning and 
the Central Office of Information Apart from its 
excellent historical survey, that pamphlet presents 
a scrupulously fair account of the Act and of the 
essential criticism that has been advanced of ıb Sur 
Patrick naturally did not enter on controversial issues, 
but he was equally fair and made ıt plain that the 
success of the national parks experiment in Britain, 
and indeed also of the nature reserves (for the latter 
the Commission has no responsibilty), depends on 
enlisting sufficient help, interest and enthusiasm 
from the scientific community Intelligent and public- 
spirited people are needed to spread awareness of 
what areas of unspoiled countryside mean to the 
nation, and to foster the idea of considerate behaviour 
and of mutual respect between towns-folk and 
country-folk 
Sir Patrick’s address to the Conference was well 
designed to assist that task of education and to 
remove some of the popular misconceptions He 
pointed out, for example, that the proposed parks 
are only ‘national’ in the sense that the whole country 
has a deep puble interest ın keeping relatively 
unspoilt the country that comprises the parks, and 
that for certain purposes national funds can be made 
available ın respect of them ‘The real effect of 
designating any area as a national park 1s, as pointed 
out m the annual report of the Council for the 
Preservation of Rural England}, first to bring a new 
planning machinery into being, and to apply higher 
planning standards in controling and directing 


* National Parks and Access to the Countryside: Pp 16 + 7 plates 


(London HM Stationery Office, 1950 ) 


t Council for the Preservation of Rural England Annual Report, 
1949-50 Pp 56 (4 Hobart Place, London, SW 1) 
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‘so ‘managing’ the park as 
Peciy for the accommodation 
ts visitors The normal life of 
agricultural and other activities of 
us would continue as before, and, as 
1c access, the designation of a national 
ud in itself effect no change’at all ` 
ratrick confirmed that 1t 1s hoped to designate 
Wake District, Snowdoma and the Peak District 
as national parks by the end of 1950, and he quoted 
with approval the principle laid’ down by the late 
John Dower un his report in May 1945 that such 
designation should mean that m such areas, of the 
posstble- purposes for which the land might be used 
and developed, two must stand supreme the char- 
actemstic beauty of the landscape shall be preserved , 
and the visitimg pubhe shall have ample access and 
facilities within ıt for open-air recreation and for 
enjoyment of its beauty Other and utilitarian 
purposes are not excluded, but within such areas 
they must be controlled and harmonized with these 
dominant purposes The administration would not, 
Sur Patrick admitted, le with the Commission, but 
with the local planning authority, and he recog- 
nized that the entire success of this great experi- 
ment depends on the co-operation of the local authori- 
ties with the Commission and with each other, and 
on the enthusiasm and competence of the local 
administration 

The recent annual report of the Council for the 
Preservation of Rural England, from which Sir 
Patrick quoted, provides for the publicity which his 
address by itself ıs unlikely to receve Moreover, its 
observations mdicate the importance of certain 
questions which Sır Patrick himself did not raise, 
but which bear as closely on the success of the 
national parks and the nature resèrves as any that he 
mentioned Tb ış dlear that the Council ıs as alve as 
the National Par mmission ‘to the importance of 
seeing that the increased facilities for public enjoy- 
ment of the countryside which the Act provides 
should not result ın damage to property, mterference 
with agriculture or mconvenience to people who hve 
and work there Its greatest concern, however, 1s 
with the adequacy of the administrative arrange- 
ments for both the national parks and the Nature 
Conservancy for fulfilhng their déclared purposes in 
the face of the threats which are offered by govern- 
ment departments and public undertakings 

Like the report from the corresponding Couneil for 
Rural Wales, the report ıs emphatic that the demands 
of the Service departments represent the most serous 
of these threats Theres stall no sign of any attempt 
to co-ordinate such demands, and both reports 
comment strongly on the unexplamed and well-nigh 
incredible delays which occur ın announcing the 
Government’s decisions on cases which have been the 
subject, Sf public inquiries Since the last annual 
report of the English Council was published nearly a 
hundred and fifty requirements, frequently mvolving 
encroachment upon agricultural land, have come 
under consideration by the Couneil’s Executive 


« Committee, and details of a few of these are included 
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dily, to give the plannmg. m the report Sometimes objection has nd 
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necessary, and ın general the Servie depar 
appear to be less blameworthy than sun ^ 
regard to agricultural land Buti 
public inquiries* were held during _ 
manifest misgivings of the Council. 
value and purpose of such public m 
ın connexion with the Services’ land 
should be heeded by the Governmen:- 

No responsible section of opmion -z 
necessity for setting aside land for & 
purposes, but equally no responsible p 
recognize that there ıs a lumit to the ar 
which can be allocated for that purpor | 
meal formulation of the Services’ land 
the failure to co-ordmate them and to 
of that imt, and the manner m wh, 
inquiries are conducted, dissipate much? 
create an atmosphere of distrust ahd 1 
which the co-operation required to cn: 
parks or nature reserves effective will-bg 
difficult to secure The report itself dire 
to the way in which shght extensions hav 4 
been made to the boundaries of Séryicesh 
requirements have been fully investigate 
approved, and these have led to appreh: 





does much to frustrate the policy of ‘good 
ness’ which the Services often profess 
Although the matter of Service land 
widest disquiet, there are many other ( 
which, as this report indicates, constant x 
required The County Councils’ Associa‘ 
sixtieth annual report commented upon t 
co-operation of some government departi 
their failure to consult with the loca 
authorities ın the erection of buildings and 
ment generally on government property 
for the Preservation of Rural England 
ticularly to the development attending 
Research Station at Capenhurst m the 
in this connexion comments that while 
desire to put obstacles ın the way of urge | 
ments ın the national interest, planning} 
cannot carry out their statutory duty 
schemes, when they are not consulted abd 
of development, their protests dismissed 
opmuion disregarded ‘The difficulties of 
tion already indicated are increase 
remissness 
Fundamentally the trouble here, as 1 
of Services’ lands, 1s one of depart 
allowed to judge their own cause, and!+ 
for the Preservation of Rural England q‘ 
of its value from its ability to take 
national point of view Elsewhere mm 1 
example, with reference to the mdiscr 
of colhery waste, overburden from stontt 
clay workings and tunnel excavation BR 
household refuse, which has been a matt” 
particularly in Lancashire, Shropshire & 
District, the Council expresses the 
National Coal Board should not be gr 
leged position of a statutory undertaker regard} = ae: 
right to claim compensation in respect of the under 
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Í Py 8 
h ‘he accompanying figure from my paper? shows 
alues at the boundary of the hole Cauchy strams 
I£ order 65 per cent occur at 9 = 90°, while at 
[10 = 50° straimmg-1otation is of order 30° These 
~~ rtainly finite values Other cases of ‘plane 
$ ı ‘and ‘plane stram’ that have been solved are 
? severely deformed quadrantal cantilever® and a 
i! rhnder generated from a flat plate? Solutions of 
e three-dimensional equations are requwred 
n19son’s is the governing equation and indicates 
mplete analogy with the electrical equations Stress 
‘tential 1s analogous to electric potential, and 
ress is analogous to gradient of electric force’ 
i , K H SWANGER 
rperial Collegeof Science and Technology, 
FT em SW7 
ga = “> 
à Swanger, K H, Phil Mag, 38, 422 (1947) 
: =Proc Seventh Intern Congr App Mech, London, Sept 1948 
+ Communicated to Quart J Mech and App Math (June 1950) 
4@ommunicated ‘to Quart J Mech and App Math (July 1950) 
ove, A E H, “Mathematical Theory of Elasticity’, 49 (Cambridge 
Univ Press, 1934) ‘ 
featherburn, © E, “Advanced Vector Analysis’ (G Bell and 
Sons, 1937) 
wainger, kK’ H, communicated to J Franklin Inst (Apul 1950) 
pp Ser Research, Holland (ın the press) 
App Mech, 15, 45 (1948) 
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Anomalous Results of Moth-Proofing Tests 


THE findmgs 16}orted by Lamb under this title! are 
usul but may‘be explained along the following 
es 
When either of the two moth-proofing agents was 
pled from acid solution at 60° C, the fabuic 
f haved normally, ıt had acquued a good proof 
wch gradually dimmuished im efficiency on repeated 
yéshimgs, because some of the moth-proofing agent 
as graduaily washed. out 
When the proofing agent was applied to the-fab~ic 
ng with a dyestuff from a neutral bath at 100 C, 
the bath was acidified only just before the 
oval of the fabric from ıt, the quality of the proof 
s unsatisfactory The reason is probably that the 
wfing agents were apphed incorrectly , they are 
| bn supphed as sodium salts? which have httle or 
affinity for the wool, and they must be converted. 
p the free sulphonic acids in order to gam sub- 
jitivity In the experiment which Lamb describes, 
_ sao @ification was made only just before the fabric 
i rènoved from the bath, the proofing agents, 
v m the form of free sulphonic acids, would 
neciately attach themselves to the wool, but 
wularly, because before they had tıme to penetrate 
‘fabric thoroughly, the fabric was removed Acid 
fst. 3 behave similarly , they may be completely 
lieu „o the w6d,in a few minutes, but are irregu- 
y distributed, an” glyemg is ordmarily contmued 
"perhaps anotitı Talf-hour for levellmg to take 
e, for the dyestuff to distribute itself uniformly 
th-proofing agents of the type described by Lamb 
lin effect colourless dyestuffs, they were apphed 
gularly and had no time to level up The poor 
ity of the proof was due to the irregularity of 
ncation of the proofing agent 
hen the fabric which had the unsatisfactory proof 
Dano several times with a commercial soap 
| 









der, the quality of the proof improved a little 
> reason may well be that during washing some 
ortunity for redistribution over the fabric would 
\ affı rded to the proofing agent, still present on the 
ol as the free sulphonic acid (good commercial 
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soap powders are neutral or nealy so) The more 
uniform disttibution of the moth-proofing agent 
would improve the quality of the proof, there would 
be.some loss of proofing agent duting washing, but 
whereas this loss would have a small adverse effect 
on the quality of the proof, its effect would be more 
than counterbalanced by the improvement in the 
proof due to the more uniform distribution of the 
proofing agent 
R W MONCRIEFF 
3 Church Square, © 
Harrogate 


1 Lamb, K P , Nature, 166, 37 (1950) 
2 Moncnef, R W, Mothproofing”, 68 (London, 1930) 


Ancient Bored Stones 


Wrru reference to Mr A J H Goodwin's recent 
letter under the head of “South African Stone Age 
Termmology™, may I pomt out that the type 
station of the Magosian 1s ın Uganda, not m Kenya2, 
and in domg so remedy an omission 

I found the Magos: site ın 1925 and surveyed and 
dug ıt ın November 1926, with the aid of funds 
supplied by the Percy Sladen Trustees All the many 
artefacts recovered were sent to Mi M C Burkitt 
for study and description—or so I thought, but I 
was away when they were dispatched, and long after- 
wards I discovered that one specimen, the largest 
and the only one of its kind, had been omitted from 
the parcel, and therefore fiom the description of the 
culture It was a rather poor but indubitable example 
of a bored stone Unless my memory fails me, it 
came from the 2—4 ft level It was at that time, so 
far as I know, the oldest on record 

In this connexion 1t 18 interesting to note that m 
December 1949 I was shown, ın the National Museum, 
Bulawayo, a bored stone recently found m association 
with’a Magosian culture ın Southern Rhodesia, and 
was told of another 

Here, perhaps, 1s the place to recall that nearly 
twenty years ago I published a short account of a 
bored stone I had recovered, sixteen months pre- 
viously, from well-bedded sands and areno-argillaceols 
beds at a depth of 16 ft below a rubble deposit (itself 
covered by about 4 êt of undisturbed red earth) rich 
in East African Acheulean implements? This was 
apparently the M-horizon‘, and the bored stone was 
an situ A considerable problem was thus raised 

Three years ago, I seized the chance to 1e-investigate 
the matter, and further excavation into the supposed 
M-honzon, near the shaft that had yielded the bored- 
stone, produced not only cleavers, hand axes and 
other Acheulean-type umplements, but also two pieces 
of flat, artificially ground stone Clearly the omgmally 
supposed j-horizon ıs spurious and re-made, and 1s 
bored-stone or pos3-bored-stone in age 

The significance of the deposits yielding this arte- 
fact, and of the pseudo-Acheulean rubble layer above 
them, will be discussed elsewhere 

E J WAYLAND 
Geological Survey, 
Lobatsı, 
Bechuanaland Pıotectorate 
July 19 


1 Nature, 165, 1026 (1950) 
2 ig freon E J,and Burkitt, M C, J “Roy Anthrop Inst, 62, 369 


3 Naiure, 128, 103 (1931), and Uganda J, 1, No 1, 69 (1934) 
+Wavland, E J, Bull 2, Geol Surv Uganda, 69 (1935) 
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FORTHCOMING EVENTS - 


(Meetings marked with an asterish * are open to the public) 


Monday, October 16 


BRITISH Soorery FOR THE HISTORY OF SCIENCE, PHILOSOPHY OF 
ScIENCE Grou? (in the Joint Staff Common Room, University College, 
Gower Street, London, W C1), at 530 pm—Dr Phihpp Frank 
“The Positivistic, the Metaphysical and the Sociological Interpreta- 
tions of Science” 


Tuesday, October 17 


BRITISH PSYOHOLOGICAL SOCIETY, INDUSTRIAL SECTION (in Room 
105, London School of Hygiene and Tropical Medicine, Keppel Street, 
London, WC 1), at 1 pm—Mr F Knsty “The Vocational 
Guidance Programme of the US Veterans Administration” 
~- UNIVERSITY OF LONDON (in the Anatomy Theatre, University Col- 
lege, Gower Street, London, W C1), at 115 pm—Mr M Aber- 
crombie ‘‘Unresting Cells” * 

Soorety OF CHEMICAL INDUSTRY, AGRICULTURE GROUP (ın the 
Chemistry Lecture Theatre, Royal College of Science, South Ken- 
sington, London, S W 7), at 230 pm—Dr K L Blaxter Todin- 
ated Proteins and Thyroxine in Animal Husbandry” * 

NIVERSITY OF LONDON (in the Wnght-Fleming Institute Lecture 
Pikk St Mary’s Hospital Medical School, Paddington, London, 
W 2), at 5 pm—Prof U S von Euler ‘Hormones of the Sym- 
pathetic Nervous System and the Adrenal Medulla” * 

BucGentos Socrmty (at the Royal Society, Burlington House, Picca- 
duly, London, W 1), at 530 pm—Prof T H Davey ‘Colomal 
Medical Policy ın relation to Population Growth” * 

ROYAL SOCIETY OF MEDICINE, PATHOLOGY SEOTION (at 1 Wimpole 
Street, London, W 1), at 8 p m — Prof Wilson Snuth “The Evolu- 
tionary Approach to Problems of Infection” (Presidential Address) 


á Wednesday, October 18 


ROYAL INSTITUTE OF CHEMISTRY (at the Cora Hotel, Upper Woburn 
Place, London, W C1), at 330 p m —Symposium on “The Chemist 
Outside the Laboratory” 

ROYAL METEOROLOGICAL SOCIETY (joint meeting with the Scienfafic 
Film Association, at 49 Cromwell Road, London, 8 W 7), at 5 pm — 
Discussion on “The Use of Films ın Meteorology” 

ROYAL SOOIETY OF MEDICINE, COMPARATIVE MEDICINE SECTION 
(at 1 Wimpole Street, London, W 1), at 5 pm—Prof A Hadd 


addow 
“Recent Progress in the Study of Carcimogenesis” (Presidential 
Address) 

INSTITUTE OF Fuert (at the Institution of Mechanical Engineers, 
Storey’s Gate, St James’s Park, London, SW 1), at 5 30 pm —Prof 
R J Sarjant ‘Ignipotence’’ (Melchett Lecture) * 


Thursday, October 19 


Paystoat Socrety (an the Lecture Theatre, Science Museum, 
Fexubition Road, London, S W 7),at5pm——-Mr D W Fry “Work 
on the Ianear Electron Accelerator”, Dr G@ P S Occhahm ‘‘Phys- 

~ cal Problems in Cosnuc Ray Research” 

INSTITUTION OF MINING AND METALLURGY (at the Geological 
Society, Burlington House, Piccadilly, London, W 1), at 530 pm — 
Mr W L G Mur = ‘Scientific Method in Mining”, Prof David 
Wilhams ‘‘Gossanized Breecia-Ores, Jarosites and Jaspers at Rio 
Tinto, Spain” 

UNIVERSITY OF LONDON (in the Anatomy Theatre, University 
_ College, Gower Strect, London, W C1), at 530 pm—Prof L G 
Romell ‘“Iexpermmenta] Forest Ecology” * (Further Lecture on 
October 20 } 

ROYAL AERONAUTICAL SOCIETY (at the Institution of Cıvıl Engineers, 
+- Great George Street, London, S W 1), at 6 p m —Mr R Huls ‘Use 
.¢ of-Wiınd Tunnel Model Data in Aerodynamic Design” 

i oe Soormry OF CHMMIOAL INDUSTRY, Foop GROUP (Joint meeting with 

“a the Northern Ireland Section, in the Agricultural Chemistry Depart- 

= ment, Queen’s University, Elmwood Avenue, Belfast), at 7 30 pm— 
Dr J B M Coppock “The Application of Science in the Baking 
Industry” my 


Friday, October 20] * 


BIOCHEMICAL Soomry (at the National Institute for Medical Re- 
searoh, The Ridgeway, Mall Hall, London, N W 7), ab 11 am —Scientific 

apers 

BRITISH MYCOLOGICAL SOCIETY (joint meeting with the Association 
of Applied Biologists, 1n the Main Lecture Theatre, Huxley Buildings, 
Imperial College of Science and Technology, Hahibition Road, London, 
S W-7), at 11 a m —Discussion on “The Plant and the Law” 

INSTITUTE OF NAVIGATION (at the Royal Geographical Society, 1 
Kensington Gore, London, 8 W 7), at 3 p m —-Annual General Meeting, 

CHEMICAL SOCIETY, BIRMINGHAM SECTION (joint meeting with the 
University Chemical Society, ın the Chemistry Department, The 
University, Edgbaston, Birmingham), at 430 pm—Dr E J Bowen, 
FRES “Chemistry and the Scattering of Light” 

CHEMICAL SOCIETY, St ANDREWS AND DONDEE SECTION (joint 
meeting with the St Andrews University Chemical Society, in the 
Chemistry Department, United College, St Andrews), at 5 pm — 
Prof J Read, FRS ‘Historical Science as an Instrument of 
Culture” 

COUNCIL FOR THE PROMOTION OF FIELD STUDIES {at the Royal 
Society, Burlington House, Piccadilly, London, W 1), at 5 pm— 
Annual General Meeting, Mr M C Burkitt “Archeology, Educa- 
tion and Field Work” ~ 

INSTITUTION OF MECHANICAL ENGINEERS (at Storev’s Gate, St 
James’s Park, London S W 1), at 5 30 pm —Dr > F Dorey Presi 
dential Address 
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NORTH-EAST Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
(at the Literary and Philosophical Society, Westgate Road, Newcastle- 
upon-Tyne), at 615 pm—Annuai General Meeting, Sir Philip 
Johnson Presidential Address 

INSTITUTE OF PHYSICS, MANCHESTER AND DISTRICT BRANCH (xn the 
New Physics Theatre, The University, Manchester), at 7 pm 
H L Penman “The Role of Vegetation in Meteorolog 
Mechanics and Hydrology” t 

CHEMICAL SOCIETY, ABERDEEN SECTION (Joint meeting witn the 
Royal Institute of Chemistry and the Society of Chemical Industry; 
in the Chemistry Department, Marschal College, Aberdeen), at 730 
pm-—Dr R Hurst “Recen$ Work on the Transuranic Elements” y 


Friday, October 20—Saturday, October 2! 


INSTITUTE OF BIOLOGY AND THE ATOMIC SCIENTISTS’ ASSOCIATION 
WITH THE SUPPORT OF THE BRITISH ASSOCIATION (at the Royal Insti- 
tution, 21 Albemarle Street, London, W 1)—Conference on ‘The 
Biological Hazards of Atome Energy” 


Friday, October 20 


At 10 am—“Biological and Medical Effects of Nuclear Radia- 
tions”, at 215 p m—“Tolerance Levels and Measures of Protection” 


Saturday, October 21 $ 


At 10 am—*‘Bhological Implications’, at 215 pm—*‘Atomic 
Energy and the Future” 


Saturday, October 21 


BRITISH PSYCHOLOGICAL SOCIETY (in the Eugenics Theatre, U mver- 
sity College, Gower Street, London, W C 1), at 230 pm —Dr J C 
Flugel ‘The British Psychological Society” 


pp K 294 ———— | 
| APPOINTMENTS VACANT 


APPLIOATIONS are invited for the following appointments on or { 
before the dates mentioned X 
CHEMIST to carry out investigations on the problem of spray reten- 
tion on foliage, at the Long Ashton Research Station, on behalf of 
the Colonial Insecticides Commuittee—The Secretary, The University, 

Bristol (October 21) . 

DEPUTY GENERATION DESIGN ENGINEER in the Chef Engineer’s 
Department at London headquarters—The Dinector of Establishments,- ` 
British Electricity Authority, British Electrieaty House, Great Port- 
land Street, London, W 1, quoting Ref AE/100 (October 21) : 

LECTURER IN MATHEMATICS—The Clerk to the Governors, Wool- 
wich Polytechnic, Woolwich, London, S E 18 (October 21) i 

RESEARCH ASSISTANT IN THE DEPARTMENT OF ECONOMICS AND 
COMMEROE, to undertake research upon the wool trade—The Registrar, 
The University, Leeds 2 (October 21) 

SENIOR HOSPITAL PHYSICIST for the new radiotherapy department. 
at the Churchill Hospital, Headington—The Admunistiator, Kadchffe 
Infirmary, Oxford (October 21) 

TEACHER (temporary, full-time) OF CHEMISTRY—The Principal, 
as Technical College, Knight’s Hill, London, 8 E 27 (October , 


ASSISTANT ın the Medical Department, London headquarters, to 
be Jumor Editorial Assistant on the staff of the British Medwal 
Bullen—The Director, Personnel Department, British Council 
65 Davies Street, London, W 1, endorsed ‘Medical’ (October 23) 

SENIOR LEOTURER IN CHEMISTRY—The Principal, Chelsea Poly- 
technic, Manresa Road, London, S W 3 (October 23) 

SENIOR ASSISTANT ENGINEER On the staff of the Chief Engineer to 
the Devon River Board—The Chief Engineer, County Surveyor’s 
Office, New North Road, Exeter (October 24) i , 

SENIOR LECTURER IN BACTERIOLOGY, and an ASSISTANT LECTURER ;' 
IN BIOCHEMISTRY, at the University of Malaya—The Secretary, Inter- i 
University Council for Higher Education in the Colonies, 1 Gordon ‘, 
Square, London, W C1 (October 31) i 

ANALYST to take charge of the Chemical Laboratory connected 
with Crop Testing—The Secretary, National Institute of Agricultural | 
Botany, Huntingdon Road, Cambridge ria . 

CIVIL ENGINEER.by the Nigerian Government Electricity Under- 
takings—The Crown Agents for the Colomies, 4 Millbank, London, ;. 
SW, quoting M N 25440/3A w 

CIVIL ENGINEERS and SURVEYORS for road and bridge construction ¥ 
and for location surveys, by the Pubhe Works Department of Sierra $ 
Leone—The Director of Recruitment (Colonial Service), Colomal* 


Office, Great Smith Street, London, S W 1, quoting No 27322/191 a 
ELECTRICAL ENGINEERS (electrical distribution) by the, Central 
Electricity Board, Federation of Malaya—The Crown Agents for the t 
Colonies, 4 Millbank, London, S W 1, qupting M N 25016/3B 7 
HEAD OF THE MECHANICAL O PARTAENT— The Clerk 
and Treasurer, Dundee Technical College, 40“ Bell Street, Dundee 
LECTURER IN METALLURGY at the County Technical College, Wednes- 
bury—The Director of Education, Department F E, County Educa- 
tion Offices, Stafford Be 
MECHANICAL ENGINEER (Ref M N 25450/3B), and an ELECTRIOAL, 
ENGINEER (hydro-electric) (Ref M N 25728/38B), by the cena 
Electricty Board, Federation of Malaya—The Crown Agents for th. 
Colonies, 4 Millbank, London, S W 1, quoting the appropriate Ref {o 
Puysioists (4) interested in fundamental research on the pro- 
perties of matter—The Secretary, British Rayon Research Association 
Barton Dock Road, Urmston, Manchester 
PROFESSOR OF ANATOMY, 2 PROFESSOR OF RADIOLOGY, and 
PROFESSOR OF PHARMACOLOGY, by the Government of Irag for £ A 
Royal Hospital and Medical College—The Crown Agents for 'tpP 
Colonies, 4 Millbank, London, S W 1, quoting M S A 922/5/3F if 
SENIOR SCIENTIFIC OSFIORRS and SCIENTIHIO OFFICERS 10 vario% 
Government Departments, and for a wide range of scientifle regps? 
and development ın most of the major flelds of fundamenta 
apphed science—The Secretary, Crvil Service Commission (Sek e 
Branch), 7th Floor, Trinidad House, Old Burlington Street, L 
W 1, quoting No 2887 “= 
3 
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‘Aentification 


The first edition of “Organic Reagents for Organic Analysis” was 
published by Hopkin & Williams Led in 1944, and has established 
itself as a standard book of reference for organic chemists 

The Second Edition, considerably enlarged and including much more 
comprehensive melting point tables, gives unusually detailed directions 
for the use of a larger number of organic reagents, many of which are 
of recent development and have not previously been collected or 
described outside the original literature 


The Second Edition wilt be available shortly {at a cost of 12/6 per 





copy, postage extra), and enquiries for copies should be made to the 


undermentioned address 


Weigh up the facts 
and judge for yourself! 


“ORGANIC REAGENTS FOR ORGANIC ANALYSIS” 


TRADE <i> MARK 


HOPKIN & WILLIAMS LTD. 


FRESHWATER ROAD, CHADWELL HEATH ESSEX 


Quality has been raised in the latest re- 
designed ‘“ Microid’’ Balances despite ın- 
creased production Skilled manufacture 
ensures their high finish, accuracy and 
perfect operation 


Ser ger get Set ear TEELT] Sex Sex Ser ser frr ger ger jor 
Sov Ser frz LHI frl yer zer SPI [BI $I sex fer fr r ger ger Ser ser gor 
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Special Features. Bakelite b^ses providing 
easy-to-clean chemically resistant surfaces. 


` EQUIPMENT 

















° Agate bearings and knife edges assuring 
é for Biology maximum sensitivity Robust construction 
. and Microscopy giving reliability and consistency. 
Sh The No. | Microprojector 


Prices have been lowered as a direct 


Microscopes and Accessories result of the continued great demand for 


x Microscopical Preparations these balances — yet delwers can stall 
rr Stains, Chemicals and Reagents be effected from stock Please write for 
ray details of the new prices and of the range 
Dissections and Skeletons 

è available 

> Specimens for Dissection 

N Entomological Preparations 
A Collecting Apparatus for Naturalists 


Dissecting Instruments 
Lantern Slides (34” X 3}’ and 2” X 2’) 








All requirements for the Biology 
Department 





LONDON Kemble Street, W C2 
MANCHESTER 19, Cheetham Hill Road, 4 
GLASGOW 45, Renfrew Street, C2 
EDINBURGH 8, Johnston Terrace, | 
BIRMINGHAM Standley Belcher & Mason Led , Church St ,3 





ELATTERS & GARNETT LTD. Estab. 
v )9 Oxford Road, MANCHESTER 13 1901 


vember Scientific Instrument Manufacturers’ Association gf Gt Britain 
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BACTO-CEPHALIN CHOLESTEROL ANTIGEN 


For Hanger Flocculation Test 


An approved and stable reagent for use ın the Hanger Flocculation Tests to determine 
disturbance of liver function Available in packages of six units, each unit equivalent to 
150 ml final test antigen 
Hanger J Clin Invest 18 261 1939 


BACTO-THROMBOPLASTIN 


For Prothrombin Determination 





A stabilized rabbit brain substance for use ın determining the Prothrombin Time of 
Blood 

Bacto-Thromboplastin ıs applicable to the procedures described by Quick, Link-Shapiro, 
Smith, et al, Kato and Poncher, and other tests requiring a potent thromboplastin 













Speafy “DIFCO” 
THE TRADE NAME OF THE PIONEERS 
In the Research and Development of Bacto-Peptone and Dehydrated Culture Media 










Sole Agents for Gt. Britain & India 


BAIRD AND TATLOCK (LONDON) LTD. 
FRESHWATER ROAD, CHADWELL HEATH, ESSEX 















High Sit dt X-ray A nalysis ` 
- oe Be. The Unicam High Temperature Powder 
Camera with its associated control 
equipment is employed for the study of 
all types of chemical reaction in the F 
solid state up to 1000°C, especially of l 
changes ın crystal structure connected Pd 
with changes ın temperature. Other 
important fields of application are the 
investigation of alloys, particularly of 
the non-ferrous type, and the examin- 
ation of the coefficients of thermal 
expansion. A full description of this 
powder camera and other Unicam ` 

ii Z ua os 4 instruments for crystal structure 
; : Me g 7 EA os AS ; analysis will gladly be sent on request. - ‘ 

Unicam High Temperature Powder Camera for U N Í C A M 
X-Ray Analysis up to 1000°C 

Unicam Instruments (Cambridge) Limited ° Arbury Works > Cambridg 
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EXPANSION OF TECHNICAL 
EDUCATION: NUMBERS AND 
QUALITY 


N its third annual report, issued last July, the 
Advisory Couneil on Scientifie Policy emphasized 
that the mamtenance and improvement of the posi- 
tion of British industry im the world would involve a 
continuing and growing demand for men of the 
highest scientific attarnmments, both on the technical 
and on the admmustrative side in industay At the 
same tune, 1t gave the full weight of its authority to 
the early establishment, m the unnersity system of 
Great Britam, of one or more colleges of applied 
science, with suitable governing bodies of their own 
In addition, the Parliamentary and Scientific Com- 
muttee has followed up its earlier report (of 1947) on 
colleges of technclogy and technological man-power, 
with one on technical education and skilled man- 
power* At the end of July, when Sir Henry Tizard 
was addressing the Committee, he both commended 
this report und referred to the observations on 
technological education of the Advisory Council on 
Scientific Policy While he believes there should be 
more institutions of the highest class devoted to 
research and education in technology, he does not 
himself consider it necessary for them to be part of 
a university Afterwards, luke Sir Harold Hartley, 
Sir Henry contributed to the debate on September 4 
in Section L (Education) at the British Association 
meeting m Birmmgham, which followed a paper by 
Sur Ewart Smith on the critical importance of higher 
technological education in relation to productivity, 
again urgmg the importance of a steady mercase im 
the number, standard and prestige of technologists 
in all branches of industry, m the Dommuons and 
Colonies as well as in Great Britain In the course of 
the debate on defence in the House of Commons on. 
September 13, Sir Ralph Glyn referred to the scarcity 
of technical man-power ın the Services themselves, 
and said ıt 1s the result of an msufficient number of 
techmical colleges and schools In the later debate on 
the National Service Bill, Mr McCorquodale made a 
lıke pomt in reference to the possible effect of the Bull 
on technical traming 
Sir Ewart Smith, speaking at Birmimgham, said he 
does not think that the means by which the higher 
technological education system 1s expanded, whether 
within the universities or by the creation of new 
institutes of technology, matters, so long as standards 
and balance are maintamcd The increase in both 
the numbers and the quality of our resources m man- 
power in the field of applied science, in his view, 
should come by the natural growth and evolution of 
our existing institutions His concern 1s rather with 
the quality of the education that is given whatever 
the means adopted, the important thing ıs to ensure 
that the student is taught to thmk and to see his 
technology 1n its context, 1f not, indeed, as vart of a 
general pattern of culture agaist which Or Eric 
James has suggested the teacher should see his subject 
*Parlamentary and Scientific Committee Technical Education 


and Skilled Man-Power Pp (London Parliamentary and 
Scientific Commuttee, 1950) 1s 3d 
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Whatever the means adopted, Sir Ewart said, the 
main merease im numbers 1s required in engineering 
and related technologies, which are the basis for 
the conversion of scientific knowledge to effective 
use ın every type of industry He believes that the 
difference in the relative numbers of those tramed in. 
apphled science in Great Britain and the United States 
has been responsible for the difference m rate and 
efficiency with which scientific and technological 
knowledge 1s now bemg applied throughout industry 
in the two countries, and has also led to a lower 
overall standard of scientific approach and under- 
standing ın Great Buta in the whole field of manage- 
ment as affecting mdustrial affairs Analysis of the 
main factors which determme industrial efficiency 
indicates that the rate at which productivity will 
increase depends primarily upon the evolution and 
application of new technical knowledge This m 
turn, depends upon the numbers and quality of the 
technologists available, upon the ability of industry 
to apply new knowledge by the expenditure of capital, 
and upon the willingness of the community to improve 
permanently future standards of life at the expense 
of some current saving ın consumption 

The progress of industry, and therefore the 
economic position of the nation, mamly depend, m 
Sir Ewart’s view, upon technological skill m applica- 
tion, and he 1s disturbed to find that, in spite of the 
doubling of the output of British universities ın com- 
parison with pre-war years, there has been no 
improvement in the proportion of those tramed m 
applied science The ratio of degrees ın applied science 
to those ın pure science in 1949 was no greater than 
in 1925 Sir Ewart recognizes that the output of 
applied scientists must to some extent be determmed 
by the industrial demand , but he urged that dustry 
should be encouraged to call for and use men who 
have had higher technological training, and that the 
rate of output should be steadily increased to match 
this growmg and cumulative demand ‘There is a 
clear need ın all walks of life, he said, for a proper 
proportion of men who have had an education to 
university standards, and particularly on the scientafic 
side 

This emphasis on. the aspect of quality ın relation 
to the expansion of higher technological education 
may have led Sir Ewart’s audience to overlook the 
full significance of his emphasis on the need for 
steadily continuing expansion He himself, moreover, 
fully recogmzed that the fruts of such expansion can 
only be realized if the education of the population 
generally ıs such that the significance of scientific and 
technical factors ın industry and in political and 
economic affairs ıs more clearly appreciated That 
aspect was indeed fairly well explored in another 
discussion at the British Association meeting, at 
which Dr Erc James took the place of Dr J B 
Conant and spoke of the initiation of the arts student 
into scientific thought, meluding both method 
generally and elementary scientific work 

Nevertheless, an objective of increasing the overall 
national productivity of Great Britam by not less 
than 5 per cent per annum for many years to come 
imphes, on Sir Ewart Smith’s thesis, an ummediate 
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addition of nearly 1,500 per annum to the present 
27,000 full-tume students in pure science and techno 
logy, and a larger increment as the years pass A 
continuing expansion on that scale in university 
higher technological education must have „ her 
effects Unless the increased number of technologists 
is secured to some extent by a reduction of the 
members graduating 1n pure sc.ence, the arts and | 
other faculties, a pomt will be reached at which 16° 
will be necessary to consider more closely whether 
there are sufficient reserves of talent to profit ade- 
quately by traming of a university standard at the 
public expense The effect of such expansion on the 
supply of technicians and the general upgrading of 
the technical training of all the industrial man- 
power of Britain also require consideration Sir Ewart 
Smith, ın his paper, referred to the umportance of this 
latter factor, though not to the necessity for striking a 
balance between the numbers of technicians and 
technologists 

The quantitative aspect of this problem is not 
given much consideration m the two reports from 
the Parliamentary and Scientific Committee, the first 
of which seems disposed to accept the output of 6,000- 
7,000 technologists and scientific workers envisaged 
in the report of the Percy Commuttee, and which 
apparently overlaps to some extent with the 3,303 
applied scientists now coming from the universities 
——there are at present roughly 11,000 full-time 
students of technology in the umversities The reports 
are, indeed, concerned primarily with the question of 
quality and with the means by which this potential , 
capacity can be most effectively utilized In the 
earlier report, the Committee does not distinguish 
sufficiently between the traming of technologists 
and the training of technicians, but m its second 
report, that distinction ıs drawn more clearly It 
is recognized that the future scientific and techno- 
logical development of the mdustries of Britain | 
depends both on the ability of the technologists and { 
those occupying posts of high responsibility, and alse/ 
on the training and skill of the rank and file Thel 
Committee refers, for example, to a report of the! 
Medical Research Council published m 1944, which 
indicated that a serious dislocation in output accom z 
panying shanges in the type of product would hav 
been avoided or reduced by more adequate trammg 
and consequent greater adaptability through greate 
famularity with materials, confidence in the use o, 
machinery and a knowledge of the part the worker's 
operation had played ın the manufacture of the whole 
product It quotes again the observation ın the 
White Paper on Educational Reconstruction that, 
with the fading of the imtial and natural advantages 
that gave Great Britain, almost for the asking, its 
pre-eminence m world manufacture and world markets, 
1t will become more and more necessary to rely on 
the capacity, adaptability and quahty of our / 
industrial and commercial personnel 

The Committee pomts out that, m order to realize + tre 
the full effect of mcereasmg the number of tech- 
nologists employed in industry, either ın productivity 
or in the speedier translation of research results mto h 
industnal practice, ıt 1s essential for technologists to f 
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have under their direction skilled men capable of 
‘recting and running the new processes and of con- 
ferrmg with the technologist on problems which are 
beund to arise in the step from expermmental to large- 
~“seale production Skilled and well-tramed men are 
less likely to resist changes essential to progress , 
rather they are frequently enthusiastic ın bringmg 
their work to a successful conclusion Full industrial 
efficiency, 1n fact, requires personnel at all levels to 
show an intelligent appreciation of and response to 
the complex and rapidly changing techniques of 
modern production 
In these observations the Parliamentary and 
Scientific Committee shows awareness of a factor 
which was virtually ignored in the discussion which 
followed Sir Ewart Smuith’s paper at Birmmgham 
However much a more widespiead and efficient 
system of technical education can do to dispel ıt, the 
recent dispute at the Wernett Mall, Oldham, is a 
reminder of a temper and outlook among trade 
unions which can offset any advantages m pro- 
ductivity to be gamed by new machinery The 
adjustment of working methods demands not only a 
higher standard of technical education, but even 
more a new outlook and attitude on the part of the 
workers While the umportance of the human factor 
ım productivity was fully recogmized ın the discussion 
at Birmingham, not enough stress was laid on what 
1s, In part at least, a psychological problem and one 
to which trade unions as well as educationists must 
turn if industrial productivity and efficiency are to 
be advanced, and with them standards of living 
reised, or even maintained 


WHY RUBBER IS ‘RUBBER’ 


The Physics of Rubber Elasticity 

By L R Q Treloar (Monographs on the Physics 
and Chemistry of Mateuals ) Pp vu + 256 (Oxford 

Clarendon Press, London Oxford University Press, 


- 1949) 21s net 


'N these days one’s first reaction to any new book 
is Does ıt fill a real need? Of Dr L R G 
Treloar’s book one can say at once that ıb does 
“~ubber ıs not only an important class of industrial 


~', ilaterial, but ıb also represents virtually a fourth 


$ 


+ 


\state of matter—not sohd, not hquid, not gas 
“Rubber, therefore, has a physics of 1ts own, without 
in understanding of which its remarkable elastic 
| properties can never be fully utihzed Fortunately, 
the subject has durmg the past fifteen years attracted 
many able physicists, who have built up an impressive 
structure of knowledge ın this new field Dr Treloar’s 
book, as the first comprehensive account of these 
developments, 1s thus of great importance, both to 
the rubber technologist and to the physicist desiring 
to investigate this mtnguimg subject further 
The fundamental concept of the new rubber 


. physics ıs the statistical (or statistical-kimetic) origin 


,of the force ın stretched rubber Whereas m an 


@ ordinary solid this force ıs due to deformation of 


q 


mter-atomie bonds, m rubber 16 ıs due to rearrange- 
ment of the randomly kmked long-cham molecules 
into straighter forms with lower entropy The first 
seven chapters of the book desciibe the gradual 
development and refinement of this theory and the 
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eomparison of its predictions with experimental data 
The story ıs a fascmatig one It ıs perhaps not 
generally realzed that the basic ıdea was put forward 
as early as 1855 by Kelvin, although further progress 
was not made until 1932-33 The story 1s not yet 
complete, and important further advances may be 
expected from the line of approach used by Mooney 
(1940) and developed by Rivlm, based on the stored- 
energy function rather than the force as the basic 
parameter, characterizing a deformation 

The second half of the book shows how various 
aspects of rubber deformation fit nto the statistical 
theory or require its predictions to be modified 
These are photo-elastic properties (Chapter 8), 
neatly explained by the theory and yielding valuable 
data for its furthe: development, crystallization m 
rubbers and its effects on mechanical properties 
(Chapters 9 and 10), the mam effect being a departure 
from ‘statistical’ elasticity, stress relaxation and 
flow (Chapter 11), dynamic properties (Chapter 12), 
solution of problems involving large elastic straims 
(Chapter 13—which might better have followed 
Chapter 7) Chapters 10-12 show that these aspects 
of rubber deformation aie far less understood than 
sumple elastic deformation Thus, no one yet seems 
to have explamed why crystallization mereases tensile 
strength (Chapter 10), and Chapters 11 and 12 clearly 
show the need to study flow and other technically 
important time-dependent deformations on lines 
analogous to those which have so successfully 
explained elasiic deformation Here, then, 1s a new 
challenge to the physicist 

Dr Treloar’s lucid style makes ns book easy reading, 
and the fact that his own and his colleagues’ researches 
form not a little of the subject-matter explams his 
mastery of ıt The author’s attempt to deal with the 
subject “m not too mathematical language” has 
succeeded admirably, and the readers for whom the 
book ıs intended—‘“physicists ın universities and ın 
government and industrial laboratories”-—should have 
no difficulty whatever The rubber technologist may 
regard the statement (p 184) that “the carbon 
particles are evidently capable of takmg over the 
function performed by the crystallites’? as an over- 
sumphification, or does ıt suggest a novel approach to 
explaming reimforcement ? Errors seem remarkably 
few neoprene is a crystallazing rubber (p 191), 
“1 05 x 10°” should be “1 1 x10: onp 195, line 8 
from bottom 

The paper, prmtmg and binding are fully worthy 
of the contents of a book on which both author and 
pubhsher ate to be congratulated J R Scorr 


A NEW MARINE NATURAL 
HISTORY 


Natural History of Marine Animals 

By G E MacGinitie and Nettie MacGinitie Pp xu + 
473 (New York and London McGraw-Hill Book 
Co, Inc, 1949) 36s 


HIS volume is an important and refreshing 

addition to the literature on the imterrelation- 
ships of marie animals im general, and it ıs all 
the more valuable m that most of the animals men- 
tioned are from the relatively unknown littoral and 
offshore waters of the Pacific coast of North America 
There are many points which will be of mterest to 
marine biologists m Europe as, for example, the 
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striking predator/prey reaction between a starfish 
and a sand dollar urchin In Great Britam the flight 
reaction initiated among groups of the small scallop 
(Pecten opercularis) by the physical and chemical 
presence of the common starfish ıs now fairly well 
known Off the Califorman coast the presence of 
another predatory starfish causes immediate burrow- 
ing of all the sand dollars ın its vicimity 

The arrangement of the mam subject-matter 1s 
systematic, enabling the reader to study the com- 
parative ecology of a group rather than of a habitat 
It ıs m these main sections that the authors have 
packed such a wealth of material on the general 
biology of the Pacific coast species Much of this 
factual matter would appear to be derived from the 
writers’ own observations, and 1t 1s perhaps unfortun- 
ate that the reader cannot readily distinguish the new 
from the old, owmg to the lack of references 

The bock contams excellent chapters on such 
general subjects as food, anımal groupings and sense 
organs, and there ıs a stimulatmg discussion on 
growth-rate, a subject which ıs difficult to analyse 
ın a population of marine animals, and upon which 
1t ıs perhaps even more difficult to generalize Records 
are given of some careful experuments on the growth 
of a colonial tunicate, from which the authors were 
able to calculate the frequency of division in a colony 
and the overall growth ın unit tıme under varying 
conditions The book ends with a chapter on the 
relation of higher vertebrates to shore conditions, and 
there are appendixes giving a short bibliography of 
general works, and an origmal analysis of anımal 
phyla according to the types of habitat m which 
their representatives live 

The authors have written a stimulating book of 
value, packed with observations on the mode of life 
of marme animals, which shows that real natural 
history 18 still a very live subject. 

H G VEVERS 


SWEET ODOURS 


Synthetic Perfumes 

Ther Chemistry and Preparation By Dr T F 
West, Dr H J Strausz and Dr D H R Barton 
Pp vin+380 (London Edward Arnold and Co, 
1949) 70s net 


HE chemistry and preparative methods of the 
umportant perfumery synthetics are described 
systematically and factually ın this book It ıs one 
that should be a useful text-book for the manu- 
facturer of perfumery chemicals, and a guide that 
will show the artist-perfumer what raw materials are 
available to hım It 1s a book m which the chemistry 
is uniformly sound and the nomenclature careful, xm 
these respects ıt shows a considerable advance over 
some of 1ts predecessors m the same field 
Some resolution is always needed to re-write 
material, but when an author 1s confronted with new 
information which disturbs what he has already 
written, he should not evade the task Drs T F 
West, H J Strausz and D H R Barton have taken 
a rather different line ın one or two instances Their 
discussion of rone (pp 178-185) was evidently written 
before October 1947, when both Ruzicka and Naves 
described its synthesis m Helvetica Chimica Acta In 
fact, the “probable formula” of rone which is given 
on p 178 of “Synthetic Perfumes” meludes a 7-atom 
ring The deseription of the synthesis and true con- 
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stitution of rone is given on p 336 in an addendum, 
which also includes @ discussion of recent work on 
muscone and civetone One cannot help thmking 
that ıt would have been far better to have meor- 
porated this important new material ın the body of 
the book, even at the cost of re-writing a part “of it. 

Perhaps ıt 1s because of the plurality of authorship 
that occasional cases of repetition are to be found , 
for example, the superiority of ethylvanillin to: 
vanillm itself for use ın the presence of methyl 
anthranilate, which 1s adequately described on p 133, 
is repeated on p 289 

Finally, ıt ıs to be deplored that technical books 
tend mcereasingly to cost more than most individuals 
can. afford to pay for them R W Mowncrierr 


THERMODYNAMICS FOR THE 
ADVANCED ENGINEERING 
STUDENT 


a~ 


Thermodynamics 

Prmerples and Applications to Engmeermg By 
Prof Dr Ernst Schmidt Authorized translation 
from the third German edition, by J Kestm (Oxford 
Engmmeering Science Series) Pp xx+532 (Oxford 
Clarendon Press, London Oxford University Press, 
1949) 35s net 


T a first glance, this appears to be a book to be 
warmly welcomed, meluding, as ıb does, subjects 

of topical mterest such as supersonic flow, jet- 
propulsion and even a paragraph on heavy water 
However, on reflexion, doubts arise as to the possi- 
bility of covermg the whole ground to the same high 
standard m a not too unwieldy volume, starting with 
yet another re-statement of elementary points. 
Investigation reveals that there 1s some selective 
treatment and omission of pomts which possible 
purchasers of the book might reasonably expect to 
find dealt with 

If the subject of fuid mechanics is to be admutted 
to @ book on thermodynamics—and it seems mevit- 4 
able nowadays—surely there are numerous problems 4 
connected with internal combustion engines coming J 
under this heading , admittedly these are dealt with. 
at some length m other books of this series In Grea; 
Britam, Callendar’s equation might be considered 
worthy of more attention than a short paragraph 
(and that somewhat derogatory) In fact, the basis 
of the steam tables (Keenan and Keyes) given at the 
end of the book 1s scarcely explamed adequately 
Kinetic theory ıs not dealt with separately but 1s 
developed as required alongside the rest of the subject 
This perhaps is as it should be, but the author Just 
misses gomg far enough to throw light on certen 
phenomena for example, the laws of expansion of 
steam under particular conditions remaim an unre- 
solved mystery to a reader of this book, the appro- 
priate formule bemg merely referred to as empirical 
—an almost inevitable corollary to ignoring Callen- 
dars work Again, m turbine work, scant recognition 
is accorded to the contribution of workers m Great 
Britain, and, where practice here 1s at vaniance with 
or even in advance of that given, no hint as to the 
facts ıs indicated 

A brave attempt is made to cover the subject of 
heat-transfer m its higher flights m two chapters, ie 
with mevitable gaps For example, the author’s 
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method of solving the unsteady-staie conduction 
problem recerves promment attention; but no mention 
is made of other methods of tacklmg these problems 
The Fourier analytical solution of the general 
unsteady-state equation ıs omitted On the other 
handy the application of the theory of srmilarity to 
heat-transfer problems 1s presented mathematically, 
but only m a manner which will conceal its umportance 
from the reader not well equipped ın that direction 
The radiation of both non-lummous gases and 
luminous flames 1s not dealt with 

Notwithstanding these criticisms, there 1s a vast 
amount of careful, clear and pamstakmg explanation 
of various aspects of the subject The more advanced 
sections, however, are open to the criticism that 
usually the German method of treatmg the various 
problems 1s given however excellent, a comparison 
with methods more famihar ın Great Britam would 
be valuable In general, the book follows many 
others of Contmental origm ın appearing to umply 
that any reasonably competent person reading from 
the begining to the end can become an expert in the 
subject, whereas m actual fact all too many find they 
have a ceiling beyond which they cannot rise There 
18 no indication to such as to which are the umportant 
points 

Summung up, 1t may be said that this ıs a valuable 
and useful contribution to the literature of the 
subject m the English language, if read m conjunction 
with other books or under suitable guidance 

A L BED 


GAS TURBINES 


The Theory and Design of Gas Turbines and Jet 
Engines 

By Prof E T Vincent Pp 1x + 606 (London 

McGraw-Hill Publishing Co, Ltd , 1950) 64s 


Na world already sated with technological literature, 
if an author feels ıt umpossible to resist the urge to 
go into print, 1t 1s surely his first duty to be as concise 
as possible A student to-day has not the time to 
separate out the essentials and the uwrrelevancies m a 
text-book The gas turbme ıs & particularly suitable 
subject for the practice of precise writing, for, in the 
elementary forms ın which ıt should be presented to 
students, ıb 1s one of the simplest heat engines that 
can be conceived It should be possible to convey the 
essential facts about ıt m some two hundred pages of 
normal text-book size 
The author of this book, however, has decided to 
leave nothing to chance and plugs away at his subject 
for three times as long By the tıme he 1s through, the 
exhausted reader, mm addition to having a muscel- 
laneous collection of basic formulæ m his head, has 
had to absorb a mass of irrelevant details of obsolete 
engmes This practice of mixing up the fundamentals 
of a subject with examples of current or out-of-date 
applications of the fundamentals and with details of 
practical pomts connected with the operation of the 
maim and ancillary machinery 1s a common fault m 
modern text-books In fairness to the author, 1t must 
be added that this book ıs certamly no worse than 
many others on the same subject 
The book is at its best when dealmg with the 
straightforward dynamics of flow m compressors and 
turbines, although much of the material appears to 
have been taken almost bodily fiom the author’s 
sources The chapter on combustion consists mainly 


NATURE 


665 


of a description of existing chambers and techniques, 
with little of the underlying theory Chapters are also 
meluded dealmg with jet propulsion, m which the 
arithmetic of the propulsive jet 1s very fully presented , 
with materials, includmg muscellaneous data on a 
number of materials, some of which are of mterest to 
engineers at the present time , and with regenerators, 
im which some useful formule for calculating heat 
flow are given without really gettmg down to the 
kernel of the heat exchanger problem The book 
would gam very greatly 1f the author had given 
physical explanations of the phenomena occurrmg 
instead of usually remammg content with presenting 
the bare mathematical equations 

The standard of gas-turbine text-books 1s so very 
low that, ın spite of the hard words written above, 
this book 1s probably one of the best so far produced 
on this subject But we still have to wait for a work on 
the gas turbine equivalent to D R Pye’s classic 
volumes on the internal combustion engine 

- H CONSTANT 


SCIENCE AND LITERARY 
CRITICISM 


Science and Literary Criticism 

By Prof Herbert Dingle Pp vin+184 (London 
and Edinburgh Thomas Nelson and Sons, Ltd, 
1949) 7s 6d net 


HE author has performed a valuable service m 

writing this short but stimulatmg book It 
divides naturally mto two parts the first debates 
the question as to whether a science of criticism 18 
possible—and the short answer ıs “scarcely”, 
whereas ın the second, some ilummating comments 
are made on the work of three poets to illustrate the 
way m which a scientific Methodth might help 

Although Prof Dingle does not remind his readers 
that a ‘poet’ origmally meant a ‘maker’, ıt may be 
hoped that they will recollect this derivation and 
keep it before them, for it adds weight to these 
penetrating analyses of Wordsworth, Swmburne and 
Browning It ıs no use, we are told, to revel n the 
beauty of a poem if we would try to be eritics we 
only discover ourselves that way, and not the poet 
Wordsworth sought happiness first—a blissful enjoy- 
ment impervious to detail Such an outlook 1s not 
meonsistent with his idea of truth, which ıs more 
akin to dreaming than to intellectual veracity 

By contrast, the problem of Swinburne ıs to dıs- 
cover his ‘vectors’ which point outwards from his 
‘mternal centre’, about which, aforetrmes, Meredith 
and Mrs Meynell were rather unkind It 1s seen, 
however, to be an exceedingly complex phenomenon, 
connected in some way with a passion for the infinite 
In this context, the contrast with Shelley’s psycho- 
logieal constitution is well brought out. 

Finally, the intellectuality, or its absence, of 
Browning ıs reviewed, and ıt becomes manifest that 
the reply to the query whether he was scientific 1s 
“definitely not” 

Much of all this is applicable to the arts m general 
for example, Browning’s incapacity to generalize puts 
lum, m this respect, in company with Leonardo da 
Virci who, m spite of his mventive powers, lacked 
scientific, and still more mathematical, ability in the 
fundamental sense Such matters will mterest a wide 
circle, and this scholarly contribution deserves the 
warmest of welcomes F I Q Rawurms 
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Lord Lister, his Life and Doctrine 

By Douglas Guthne Pp vin+128+21 plates 
(Edinburgh E and S Iavingstone, Ltd, 1949) 
15s net 


HE serious student of Laster’s hfe and work has 
abundant sources of information available in 

such books as Sir Rickman Godlee’s standard “Lıfe 
of Lister” (1917, revised edition 1924), Sw Wilham 
Cheyne’s “Lister and bis Achievements” (1925), the 
“Taster Centenary Exhibition Handbook” of the 
Wellcome Historical Medical Museum (1927), H C 
Cameron’s “Joseph Lister the Friend of Man” 
(1948), and Lister’s “Collected Papers” (1909) Some 
of these, and other classical biographies, are out of 
print and not easy to obtain The medica] student, 
the medical practitioner and the layman will be 
grateful to Dr Douglas Guthrie, lecturer on the 
history of medieme in the University of Edmburgh, 
for providing them with a small, readable, attractively 
produced, modestly priced and up-to-date addition 
to the literature 

To the medical historian the most valuable feature 
of this book will be the inclusion of autograph letters 
mm the possession of the Univeisity of Edmburgh and 
of the Royal College of Surgeons of England, pub- 
lished. here for the first tıme, particularly one letter 
in which Lister suggested that Pemehum might 
mfluence the growth and activity of bacteria The 
story of this is told m the Annals of the Royal College 
of Surgeons of England (6, 140, February 1950), with 
comments by Sir Alexander Fleming 

The author’s excursions mto contemporary history, 
medical and general, and his pleasing pen-portraits of 
such men as James Syme will be welcomed by the 
reader, who will also appreciate the conveniently 
short sections and the copious subheadings ‘‘1914” 
on p v should read “1917”, and “1886” on p 62 
“1868” W R Berr 


An Annotated Checklist of the Birds of Malaya 

An Annotated Last of the Birds occurring, or known 
to have occurred, ın the Territories of the Federation 
of Malaya and the Colony of Singapore By C A 
Gibson-Hill (Bulletin of the Raffles Museum, 
Singapore, No 20) Pp 299 (Singapore Raffles 
Museum, 1949) 5 dollars, 12s. 


‘HIS present volume ıs the fourth hand-lhst of 
Malayan birds published in the course of the 
past forty years The two first were published by 
H C Robinson ın 1907 and 1910, and ın 1925 F N 
Chasen brought out his “Handlist of the Malaysian 
Birds”, the last including Borneo and Sumatra, ete 
This new volume differs considerably from its pre- 
decessors and should be very useful to the mcreasing 
numbers of bird students in the Penmsula The area 
covered does not extend beyond the northern 
boundary of the Federated States, whereas m the 
former volumes part of Peninsular Siam as far as the 
Isthmus of Kra was meluded This change the 
author considered necessary because there was not 
sufficient imformation available on the different 
species ın the area between these two boundaries 
The distribution is given m some detail, and in the 
short paragraph under each species the author has 
added brief notes on the type of country inhabited, 
status withim the area, whether the nest ıs known, 
and the reason for adding or omittmg certain species 
or races Mr O A Gibson-Hullis to be congratulated 
on the way he has prepared the list, and, considering 
that he only jomed the Singapore Museum in 1946, 
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this ıs a remarkable piece of work In his treatment 
of some species or races he is not always very happy, 
but 16 must be remembered that he has had to depend 
to a great extent on the views of others 

The spelling of the English names does not follow 
the usual custom, and may be an attempt at Basic 
English, but, possibly because I am old-fashioned, I 
prefer the spelling used by Chasen It 1s to be hoped 


that the author, m spite of the present warfare n ye 


the country, 1s collecting material for a handbook of 
the birds of the Malay Peninsula Robinson’s volumes 
are too large and unwieldy, and unfortunately he 
was no field naturalist so that details of habits and 
breeding, etc , are lackmg ın his books 

N B KINNEAR 


Metallurgical Abstracts (General and Non-Ferrous) 
Editor Lieut -Colonel S O Gulan, Assistant 
Editor, Major W G Askew Vol 15, 1948 Pp 
vın+750 (London Institute of Metals, 1948) £3 


HE outstanding characteristic of these abstracts 
of the Institute of Metals ıs ther unvarymg 
excellence The ground covered may be realized from 
the facts that there are 624 pages—with probably 
something of the order of sıx abstracts per page— 
and that the subject mdex extends to more than 
seventy pages The papers dealt with are adequately 
and expertly summarized, and there is no difficulty 
m getting & detailed idea of the ground covered and 
the sort of results obtamed 
Perhaps one of the most surprismg features of the 
volume is the range of publication exammed, not 
only are the outstandmg scientific journals included 
in the reviews, but also a very large number of others, 
the very names of which will be unknown to many 
The care with which overseas literature has been 
examined appears to be as adequate as that of British 
publications In addition to the formal abstracts, 
there are reviews of books dealmg directly or m- 
directly with the mterests of the Institute, and a 
bibhography of books, specifications, reviews, etc , 
which covers a wide field Within the lmits of the 
Institute’s sphere, 1t is difficult to believe that a 
more adequate abstracting service could be provided 
FCT 


Foundations of Modern Physics 

By Prof Thomas B Brown Second edition Pp 
xvi+391 (New York John Wiley and Sons, Inc , 
London Chapman and Hall, Ltd, 1949) 30s net 


T 1s natural that ın a book which covers a wide 

field, mcluding electronics, nuclear physics and the 
theory of elementary particles, major revisions and 
additions were necessary ın preparmg a second 
edition of Brown’s “Physics”, the first edition of 
which appeared in 1940 An introduction and 
epilogue have been added ın which the objectives 
and philosophy of the book are explained ‘The 
emphasis throughout ıs upon the experrmental aspect 
and upon the evidence which these experiments give 
ın support of the theories whereby the results are 
interpreted and explamed 

The book 1s mtended for the non-specialist and 
should stamulate his mterest for further readmg and 
study To help him, every chapter concludes with 
a list of carefully selected references divided into 
two groups consisting of less and more advanced 
texts The book is excellently produced with 
numerous clear diagrams and interestmg photo- 
graphs Itshould bein every university brary and in 
many school srxth-form libraries S WEINTROUB 
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OCCURRENCE OF WATER IN LAKE EYRE, SOUTH AUSTRALIA 


By Sr DOUGLAS MAWSON, OBE, FRS 
t University of Adelaide 


NDISPUTABLE evidence of the existence during 
Pleistocene times of extensive lakes in the north- 
1, eastern portion of South Australia has long been 
~* recognized by Austrahan geologists Lake Eyre and 
Lake Frome and other mnor salinas of that region 
are but the dried-up shrunken remnants of that 
formerly extensive body of water It was fed by a 
number of once great rivers rising as much as & 
thousand miles away in the western highlands of 
Queensland At its greatest extension, the area of 
this paleogeographie feature was possibly of the 
order of very many thousands of square miles It 
derrved its name, Lake Dien, from that of a tribe of 
aborigmes who formerly inhabited the country to the 
east of Lake Eyre In some localities, the hmuits of 
the former lake are clearly defined by former shore- 
level terraces 
*~. Since White occupation, these laxes have been dry, 
or at the most have received only rare and ephemeral 
contributions of water, the last of any note bemg 
about fifty-six years ago The dry bed of Lake Eyre 
1s about sixty or more feet below sea-level In the 
heyday of Lake Dier1, there must have been a depth 
of several hundreds of feet of water, for ıt overflowed 
into Lake Torrens and thence to the sea at Port 
Augusta on Spencer Gulf 
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In the pluvial period of the Australan Pleistocene, 
this great mland sheet of water was mainly fed by 
long rivers flowing south-west from the western slopes 
of the east-coast ranges of tropical Queensland Of 
these the main relics now existing are the mter- 
muittently flowmg Diamantina and Cooper Creeks 
Other though less :mportant contributions were 
forthcoming from the north-west by way of the 
Finke and the Macumba Rivers In the Pleistocene, 
crocodiles of north Queensland origin mhabited Lake 
Dieri, and gigantic herbivorous marsupials occupied 
the surrounding country, which had a thick plant 
cover Now all that remams of that once virile 
population 1s their fossilized remains occasionally met 
with in the lacustrme sediments 

The floors of the saline remnants of the old lake 
are occupied by gypseus and saliferous muds Some 
years ago, the late Dr C T Madigan found an 
upper crust of 17 in of salt on the sahferous muds 
of Lake Eyre 

During the past two years the incidence, distribu- 
tion and amount of rainfall in Australia have been 
exceptional Most notable has been the unusually 
heavy and sustamed ramfall m the eastern States, 
and in none more marked than in Queensland There 
has been a remarkable flooding of the western plains 
of Queensland The normally dry 
channels of the once great rivers, for 
example, the Diamantma and Cooper, 
have sprung to life agam and are pourmg 
vast quantities of water mto the bed 
of Lake Eyre Transport has been 
dislocated over wide areas and the 
occupants of sheep and cattle stations 
marooned. 

Several South Australian pastoralists 
have recently returned from an investiga- 
tion of the present state of Lake Eyre 
They report flood waters extending far 
beyond the mam channels of the rivers 
entering the lake In the case of the 
Cooper, the swirlimg current m the main 
channel was found to be movmg south 
at the rate of about four miles an hour. 
The Lake, when last reported, was @ vast 
sheet of water, fresh and muddy where 
the rrvers entered, but elsewhere salt By 
means of a boat transported to the 
Lake, the muddy shore waters with a 
depth of a couple of feet were found to 
pass into clear salme waters with a depth 
of up to 12 ft at a distance from the 
coast 

Viewed from the air, occasional small 
islands were observed ın the body of the 
lake ‘The carcases of creatures such as 
rats, msects and the like, drowned by 
the floods, were found to have attracted 
vast numbers of water birds, particularly 
pelicans and ducks of every description, 
but also flocks of seagulls and cormorants 
that had travelled far mland to partake 
of the orgy 

Everywhere the surrounding country, 
normally a veritable sandy desert, 1s now 











668 


clothed m a wonderful growth of Mitchell grass, cane 
grass, wild geranium, acacias and abundance of wild 
flowers, of which everlastings are most obvious 
Surely no better example has been recorded of the 
sudden transformation of a desert to comparative 
fertility consequent on a temporary, perhaps cyclical, 
variation ın the local atmospheric circulation 


SURVIVAL OF SPERMATOZOA AT 
LOW TEMPERATURES 
By Dk A U SMITH and Dr C` POLGE 


National Institute for Medical Research, London, N W 7 


T ıs well known that some, organisms have a 

remarkable capacity for survivmg exposure to 
very low temperatures, and certain facts stand out 
clearly from the extensive hterature reviewed by 
Luyet and Gehemio! Organisms which can withstand 
desiccation are able to revive and resume growth 
and reproduction after cooling, ın the dried state, to 
temperatures close to absolute zero Some other 
cells will survive without desiccation provided that 
they are cooled and afterwards warmed so rapidly 
that the protoplasm ıs vitrified and thawed without 
formation of ice crystals Luyet beheves that the 
preservation of life at low temperatures depends on 
preventing the formation of mtracellular ice crystals, 
erther by dehydrating the cells before freezing, or by 
ultra-rapid cooling and rewarming A vamety of 
living orgamsms including certam bacteria, yeasts 
and fungi can, however, be revived from very 
low temperatures without prelimmary desiccation, 
whether cooled slowly or quickly Other cells in the 
wet condition, for example some trypanosomes, 
trichomonads, muicrofilana and hookworm larva, 
survive slow cooling to —70° C better than quick 
cooling? For the survival of leukemua cells’, and 
the active forms of nematodes, rotifers and tardi- 
grades‘, slow cooling 1s essential 

Spermatozoa show great differences from species 
to species ın their resistance to low temperatures, and 
not only the rate of cooling but also the medium in 
which they are suspended influence the proportion 
reviving Thus, fowl semen undiluted, or in Ringer’s 
solution. shows no motile spermatozoa after freezmg 
either quickly or slowly to —79° C or —196° C., 
whereas when. the semen 1s diluted to contan 20 per 
cent glycerol the spermatozoa resume full motility 
after cooling to, and storage at, —79° C5 Slow cooling 
1s only necessary when the glycerol-contaming semen 
is frozen ın thin-walled capillary tubes or films® In 
protectmg the spermatozoa against low temperatures 
glycerol appears to be outstandmg Among the large 
number of polyhydne alcohols and their derivatives 
so far examined by us, only ethylene and propylene 
glycol m final concentrations of 15 or 20 per cent will 
permit normal motility of fowl spermatozoa and give 
revivals approaching those with glycerol Other 
substances, for example, the «- and B-methyl ethers 
of glycerol, diethylene and trimethylene glycol, and 
the monomethyl and monoethyl ethers of ethylene 
glycol, are more toxic and give less protection agamst 
low temperatures ‘ 

The spermatozoa of most mammals have proved 
more sensitive than those of fowl to rapid cooling 
Human spermatozoa are exceptional, for even m 
undiluted semen a proportion will withstand exposure 
to the temperatures of solid carbon dioxide, liquid 
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nitrogen and hquid helrum?®, although the revival 
ean be improved both by mecreasmg the volume 
frozen®, which presumably decreases the rate of 
cooling, and by dilution to contam 5 per cent glycerol 
or 5 per cent propylene or ethylene glycol’ By 
contrast, the revival of bull and goat spermatozoa 
depends both on dilution of the semen to contain a 
final concentration of 15 per cent glycerol in a 


citrate buffer solution, and on slow cooling, taking \ 


at least 40 mm to pass from 0° C to —79° C 1° 

According to our present experience, horse sperm- 
atozoa are more difficult to revive from low temper- 
atures, they must be separated from the seminal 
plasma by centrifuging, re-suspended ın a phosphate 
buffer solution contammg 5 per cent glucose and 
30 per cent glycerol and cooled slowly to —79° C 
About 25 per cent of the spermatozoa may then 
resume full motility on thawmg, whereas few revive 
after rapid freezmg When guinea-pig spermatozoa 
are frozen rapidly in presence or absence of glycerol 
none revives If, on the other hand, they are sus- 
pended in a glucose-saline solution buffered with 
phosphates and contammg 15 per cent glycerol, and 
cooled slowly to —79° © , about 75 per cent resume 
active movement after thawing, although their 
acrosomes are severely distorted or absent So far, 
definite morphological changes have not been seen m 
spermatozoa of any other species after cooling ın the 
presence of glycerol Rabbit spermatozoa differ from 
those of other species so far examined by their 
intolerance of glycerol in concentrations higher than 
2 5 per cent m Ringer’s solution or buffered salme 
and glucose-saline solutions at 20° © If, however, 
rabbit semen ıs diluted with equal parts of either 
10 per cent glycerol ın distilled water, 20 per cent 
glycerol in 0 25 per cent gum arabic, or 30 per cent 
glycerol ın 0 1 per cent methyl cellulose, the sperm- 
atozoa are highly active Even m these diluents 
only 30 per cent are fully motile after slow cooling 
to —79° C. and subsequent warming to 40° C, and 
none survives rapid freezing These results stress the 
importance of the.rate at which the spermatozoa are 
cooled, and the composition of the medium in which 
they are suspended, for their revival from low 
temperatures They do not support the view that 
rapid cooling to prevent crystal formation 1s the 
most ımportant factor m their survival In order to 
study changes in the medrum and changes within the 
cell during cooling, a method has been devised for 
freezing material to very low temperatures under 
direct mucroscopical observation? The results 
mdicate that glycerol modifies the process of ice 
erystal formation and dissolution m the medium, so 
that damage due to pressure and other mechanical 
effects 1s reduced Crystal formation within the 
spermatozoa ıs not seen, although, as shown by 
ultra-violet photomuicrography, ın the absence of 
glycerol them heads and mudpieces are severely 
damaged by freezing 

It must be emphasized that the above results 
relate only to the motility of the spermatozoa after 
freezmg Satisfactory fertahzmg power has so far 
not been demonstrated with any species Glycerol- 
treated fowl semen has been insermmated into a large 
number of pullets Out of more than two thousand 
eggs laid by birds mseminated with semen contammg 
5-20 per cent glycerol none has been fertile, whether 
the semen was frozen or not This result mdicates 
that the addition of glycerol alone caused loss of 
fertilizing power, whatever further effect freezing 
may have had In later expermments it was found 
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that 1 per cent 1s the maximum concentiation of 
glycerol which unfrozen fowl semen will tolerate 
without losmg fertilizmg capacity, and m this con- 
centration only an occasional spermatozoon survives 
freezing to —79° C Nevertheless, out of sıx hundred 
eggs laid by hens which had been insemmated with 
semén frozen in the presence of 1 or 2 per cent glycerol 
three chicks were hatched, and one embryo died 
between the fifth and eighteenth day of incubation 
It seems likely, therefore, that the very few sperm- 
atozoa which survive freezmg under these conditions 
rotam their fertiliamg power The possibility 1s now 
under mvestigation that, as in the experiments of 
Shaffner, a considerable proportion of eggs were 
fertilized by frozen and thawed spermatozoa, but 
that the embryos died ın the early stages of develop- 
ment Attempts have been made to reduce the 
concentration of glycerol required to protect fowl 
spermatozoa against low temperatures, or to prevent 
its adverse effects on fertilzmg power, by meor- 
porating other substances in the dilutmg fluids 

Among the substances tried are lecithin, egg yolk, 
egg white, milk, glucose, fructose, mannose and other 
sugars, and different buffer substances and colloids 
So far, no diluent more effective and less harmful 
than glycerol ın Ringer’s solution has been found 
With propylene and ethylene glycol a concentration 
of 6 per cent ın fowl semen permits normal fertility 
of unfrozen matenal, after freezmg m this con- 
centration, however, few spermatozoa are active, and 
the semen is infertile A concentiation of 10-20 per 
cent of these substances severely reduces the fertility 
of unfrozen semen, so that after insemination only 
three fertile eggs were obtamed out of four hundred 
laid by pullets Two live chicks and one dead embryo 
were obtaimed, however, from about the same number 
of eggs laid by hens inseminated with frozen semen 

The mechanism by which these substances reduce 
the fertilty of fowl semen is being studied With 
the semen of mammals reduced fertilizmg power 1s 
often associated with low oxygen consumption’? 
Prelimmary metabolism studies undicate that glycerol 
reduces the oxygen consumption of fowl spermatozoa 
at 25° C. to a level which ıs not further reduced by 
subsequent freezing and thawing This adverse effect 
of glycerol on the fertilizing power of spermatozoa 
does not appear to be general. Rabbit semen diluted 
with 20 per cent glycerol ın 0 25 per cent gum arabie, 
or 30 per cent glycerol m methyl cellulose, has been 
used for msemmation and shows unimpaired fer- 
tilzimg capacity ; but so far only one fertile egg has 
been found among fifty-three recovered from the 
does inseminated with frozen semen The impaired 
fertility may be due, ın the rabbit, to reduced motility 
of the semen when thawed As regards other species, 
there are special difficulties with other laboratory 
anmnals for work involving artificial msemmation 
Experments have been started with cattle, but 
progress 1s bound to be slow a. Ss 

A number of interesting problems are raised by 
this work First, the harmful effects of changes in 
the medium durmg freezing and thawing must be 
considered, and distinguished from those of changes 
im the cell itself Alterations m the medium might 
damage spermatozoa by mechanical effects such as 
pressure and tension during crystallization and 
thawmg, or by physicochemical means such as 
altered tomeity durmg and after removal of water 
as ice Glycerol in the medium appeared to reduce 
mechanical damage, but whether ıb altered the 
physical and chemical state of the electrolytes and 
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non-electrolytes after they had been concentiated by 
freezing, so as to reduce their harmful effects on the 
cells, 1s not clear Changes within the spermatozoa 
roust be even more complicated, and probably vary 
from species to species Our microscopic studies of 
freezing amcebe* support Luyet’s view that a cell 
has little chance of surviving if free water crystallizes 
withm ıt to form ice Spermatozoa may, however, 
have a low content of free water, and ıt seems that 
the risk of mtracellular ice formation due to slow 
cooling 1s less pmportant than the deleterious effects 
of rapid temperature changes which are known as 
temperature shock m the range above zero! and 
seem also to operate ın some form in a range far 
below Secondly, the possibihty that chemical and 
physical agents mcludig temperature change have 
different effects on different parts or functions of the 
same cell must be borne n mmd The action of 
glycerol on spermatozoa 1s obscure, and whether ıb 
influences the permeability of the cell membrane or 
whether ıt penetrates mto the cell ıs not known. It 
1s clear that ın some species glycerol exerts a different 
effect on the midpiece and tail which are responsible 
for motilty, and on the head which ıs directly con- 
cerned with fertalamg the ovum Thus, media 
contamimg glycerol m high concentrations support 
good motility of fowl spermatozoa but reduce their 
oxygen consumption and fertilizing capacity, whereas 
with rabbit spermatozoa glycerol reduces the motility 
but not the fertilzmg power of the unfrozen semen 
The exact nature of these changes remams to be 
elucidated. 

We are mdebted to our colleague Dr D Herbert 
for carrying out the metabolism experiments on fowl 
spermatozoa, 
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PRODUCTION AND UTILIZATION 
OF CHEMICAL ENERGY 


DISCUSSION on “Chemical Energy” arranged 
by Section B (Chemistry) of the British Asso- 
ciation was held at Bummgham on September 5 It 
was opened by two papers by Prof F H Garner, of 
the University of Birmingham, one of which served 
as an mtroduction to the general theme whereas the 
other dealt speerfically with combustion reactions 
Prof Garner, m his mtroductory talk, pomted out 
that the chemical energy hberated m a reaction may 
appear in several forms, notably as heat, hght or 
electrical energy The main sources of chemical energy 
are those which have been derived originally from 
the radiant energy of the sun and are stored m natural 
fossil fuels such as coal, petroleum, shale or peat 
These are capital resources and, moreover, wasting 
assets the energy of which is made available by 
combustion processes, the liberated heat bemg used 
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as such or converted mto mechanical or electrical 
energy The transformation of heat nto mechanical 
energy ıs a process of strictly lumted efficiency 
because of the operation of the Second Law of 
Thermodynamics, and all heat engines have relatively 
low efficiencies, usually less than 40 per cent 

Prof Garner stressed, however, the importance of 
energy bemg produced m a convenient form, for this 
factor ıs often of greater umportance than that of 
thermal efficiency, and the factor of cost inevitably 
enters into considerations of energy utihzation 

Most of the efficiencies attamed m the utilization 
of chemical energy are extremely low, for the 
production of industrial power and heat from coal, 
the average overall efficiency has been calculated to 
be 17 per cent Thus, although steam may be 
generated at thermal efficiencies of 85 per cent, the 
conversion to mechanical energy at an efficiency of 
35 per cent gives a combined efficiency of only 30 per 
cent The conversion of mechanical energy to 
electrical energy 1s, however, an efficient process, and 
consequently the overall efficiency of electricity 
generation can be as igh as 29 per cent Where heat 
energy 18 used at high temperatures, for example, in 
metallurgical and glass furnaces, efficiencies attaimed 
are low since the waste gases are discharged at high 
temperatures By employmg these hot waste gases 
for steam generation or for pre-heating the aur to be 
used for combustion of the fuel, or mn other ways, 
much can be done to raise efficiencies 

Liquid fuels are preferred for transport by sea, 
land and arr, due largely to convenience ın handling, 
and ease of flow and control in the power unit itself 

In his second paper, Prof Garner considered the 
efficiency in use of the chemical energy from combus- 
tion, in heating processes and ın its conversion to 
mechanical] and electrical energy 

The use of fuels ın therr natural state leads to high 
thermal efficiencies only in a few applications, one of 
the chief of which 1s steam raising, where thermal 
efficiencies of 90 per cent are obtamable in efficient 
power stations, although only where the steam can 
be used efficiently can a high overall figure be 
attamed 

In the field of transportation, there are three forms 
of internal combustion engme the spark-ignition 
(petrol) engine, the compuession-ignition (diesel) 
engine, and the gas turbme The efficiency of spark- 
and compression-ignition engines depends upon the 
compression ratio employed Ricardo showed that 
unless suitable fuels are supplied for a given value of 
the compression ratio, ‘knocking’ occurs with its 
attendant tendency to pre-ignition, loss ın efficiency 
and possible damage to the engime In order to 
enable high compression ratios to be used, aromatics 
‘were introduced as the first anti-knock agents, but 
later, processes for cracking petroleum were developed 
Cracked gases are now largely converted by processes 
of polymerization, alkylation and isomerization to 
synthetic hydrocarbons which have made possible the 
modern high-octane aviation fuels still further 
mmproved by the addition of lead tétraethyl 

The diesel engine 1s thermally more efficient than 
the petrol engme and 1s finding increasing use ın the 
larger-size units, as ın rail and sea transport 

The thermal efficiency of the motor-car engme ıs 
only about 6 per cent ın the United States, owmg to 
the Ingher cost of fuel m Great Britam, smaller and 
more efficient engines have been developed The 
figure is low, smce most of the time the engme is 
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load The aircraft engme which operates mainly at 
full load reaches an efficiency of 12 per cent 

Prof Garner drew an interesting comparison be- 
tween the coal-fired steam and the oil-fired locomotive 
and the dhesel-electric locomotive, with thermal 
efficiencies of 4, 6 and 26 per cent respectively, and 
pointed out that ın the United States this ıs ledding 
to a rapid replacement of the steam locomotive by 
the diesel-electric engine for railway purposes 

In conclusion, Prof Garner dealt with the gas 
turbine, which for aviation purposes employs kerosene 
as fuel The gas turbine does not demand a fuel of 
high octane or cetane number, but fuels other than 
clean distillate fuels may lead to deposits on, or 
erosion of, the turbine blades In particular, petro- 
leum residual oils of low ash content have led to 
serious deposits, apparently due to the mmute 
contents of vanadium of the order of 0 04 per cent or 
less The future of the larger-sized gas turbines, for 
which efficiencies of more than 30 per cent are 
expected, appears to depend on the extent to which 
the natural fuels, coal and petroleum, can be used 

Dr James Taylor (Nobel Division, ICI, Ltd) 
pointed out that there ıs another rmportant class of 
chemical reaction which man has harnessed to replace 
human effort These diverse exothermic reactions 
are not economic methods of providing energy except 
for providing high power for very short inteivals of 
time, or for use under conditions where atmospheric 
oxygen is not available Many of these reactions are 
very violent, as, for example, m high explosives, 
whereas ın other cases the rate depends upon the 
-pressure of operation, and the materials, for example, 
cordite, can be used as propellants 

The important property of explosives ıs that they 
are self-propagating when initiated or ignited from a 
local pomt In the case of high explosives, ‘point’ 
initiation 1s normally provided by a local intense 
shock or blow as from a detonator, which comprises 
a small metal tube filled with an explosive such as 
fulminate of mercury Initiation m the case of 
propellants, such as cordite or mcendiary mixtures, 
1s usually thermal in character, generally by means 
of a flame 

Dr Taylor traced the development of explosives 
from gunpowder to the detonatmg explosives in 
which reaction is mrtiated and sustamed by a mech- 
anical shock wave passing at high velocity through 
the explosive Such explosives are of vital umport- 
ance m civil and mining engineermg For mmmg 
purposes, gunpowder cannot be used safely where 
methane/ar mixtures are liable to occur The 
position has been completely altered by the advent of 
detonating explosrves, and by the mcorporation of 
cooling materials hke common salt mto explosives 
based on nitroglycerme (or TNT) and ammonium 
mutrate, the so-called ‘permitted’ explosives have been 
developed In rockets, black powder has been dıs- 
placed by cordite, and these are now used for the 
assisted take-off of aircraft, recently imereasing 
attention has been given to the use of propellants as 
controlled energy sources for performmg mechanical 
operations The power cartridge field includes 
cartridges for starting aero engines, for the ejection 
of pilots from high-speed aircraft m an emergency 
and for a variety of othe: purposes 

Gentler types of mrxture were also discussed, and 
reference was made to a cartridge developed for 
insertion mto tmned soup for providing hot refresh- 
ment for troops durmg the War Another mixture 
of antimony and potassium permanganate has been 
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used ın making delay fuses for detonators, and these 
can be used for controlled blasting 

The decomposition of ammonium nitrate 1s ex- 
tremely complex and does not occur readily in normal 
circumstances , however, certam substances such as 
potassium chromate or ammonium dichromate, added 
m quantities of the order of a few per cent, cause the 
self-sustamed decomposition of this substance Such 
compositions can be pressed mto compact cylinders 
and will provide gas steadily for long periods They 
can be used for driving motors or as fuels for rockets 
and jet-propelled devices Guanidme nitrate com- 
positions have been used for operating jet propulsion 
units for model aeroplanes and motor-cars 

Liquid mono-propellants such as concentrated (80- 
85 per cent) hydrogen peroxide, methyl and ethyl 
nitrates, nitromethane and other substances were 
discussed, and the use of the first m the launchmg 
device for the German V1 weapon was mentioned 
Bi-propellants such as liquid oxygen and alcohols, or 
concentrated nitric acid and anılme, have been used. 
m rockets of the V2 type 

Dr Taylor illustrated his lecture by means of a 
series of carefully executed and spectacular demon- 
strations which proved to be exceedingly popular 
with his audience 

The third speaker, Dr H J T Ellingham (Royal 
Institute of Chemistry), discussed the direct conver- 
sion of chemical energy to electrical energy He 
pointed out that a voltaic cell may be regarded as a 
device for converting the ‘free energy’ of a reaction 
into electrical energy In principle, almost any type 
of spontaneously occurrmg chemical reaction 1s 
capable of bemg harnessed in a voltaic cell In 
practice, however, few types of reaction have been 
effectively used 1n this way, and the operation of 
practically all established forms of primary cell ıs 
based on the oxidation of a metal (generally zinc) to 
one or other of its compounds If an efficient cell 
could be developed to harness the oxidation of 
carbon, 16 might provide an alternative means for the 
large-scale generation of electrical energy from coal 
The possibility is attractive, because no upper limit 
of efficiency 1s set by the Second Law of Thermodyna- 
mics as ın the heat-engine stage of the existing process 
Even if ıt proved umpracticable to make use of the 
direct oxidation of coal or coke, there might still be 
scope for an mdurect fuel cell operating on the oxida- 
tion of secondary fuels such as hydrogen or carbon 
monoxide 

Possible reactions were discussed in some detail 
and ıt was suggested that metals such as tim or lead, 
which can be obtamed by carbon reduction at rela- 
tively low temperatures, would be preferable for use 
m cells to hngher-melting metals or those with much 
greater affinity for oxygen 

The general form of a fuel cell 18 
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The oxygen would preferably be supplied as air to 
avoid the cost of separation During the discharge 
of such a cell, oxygen ionizes at the positive electrode 
giving oxygen or oxygenated ions (hydroxyl 1ons m 
aqueous solution), while at the negative electrode 
ether the fuel substance 10onizes (hydrogen or the 
metals yieldmg positive ions) or the oxygen or 
oxygenated 1ons in the electrolyte are discharged, 
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forming nascent oxygen which then reacts at the 
anode surface witb the fuel substance 

Neither carbon nor carbon monoxide can furnish 
corresponding ions, and their use in a fuel cell depends 
on their beng oxidized anodically by nascent oxygen 
—a reaction which only proceeds at a reasonable rate 
at an elevated temperature Oxygen does not give a 
reversible electrode system as does hydrogen adsorbed. 
on the surface of platinum, however, oxygen 
diffusion electrodes have been developed, and tem- 
peratures of more than 200° © have been used for 
hydrogen — oxygen cells m aqueous solution working 
at pressures up to 55 atmospheres The fact that 
raising the temperature mereases rates of reaction 
and diffusion makes the prospects of fuel cells with 
molten-salt electrolytes seem attractive 

Dr Ellingham reviewed experimental work upon 
molten-salt electrolyte fuel cells and suggested that 
they might be designed to convert more than 30 per 
cent of the chemical energy to electrical energy 

In conclusion, ıt was suggested that more attention 
might be given to the possibility of hnking cell 
reactions consuming secondary fuels with the process 
of production of the fuel from carbon, ın which 
manner improved heat economy might be attamed 

Prof F G Gregory (Imperial College of Science 
and Technology, London), who concluded the dis- 
cussion, considered the building up of chemical energy 
by vegetation, and discussed estimates which have 
been made of the material turnover m the carbon 
cycle ın terms of the amount of carbon fixed per 
annum from the atmosphere and oceans 

The amount of solar radiation reaching the earth’s 
surface can be estimated, and an approximate value 
obtained for the amount of suitable radiation aval- 
able for photosynthesis From these results 16 1s 
possible to deduce a rough value for the efficiency of 
utilization of solar energy by vegetation, and this 1s 
found to be of the order of 1 per cent The factors 
controlling photosynthesis were discussed and figures 
given to show that plants very dissimilar in nature 
assimilate at the same rate under the same con- 
ditions 

A thirty-fold merease ın concentration of carbon 
dioxide only results in a four-fold assimulation, and 
although an increase in temperature results in an 
increase in assimulation-rate up to 25° C , this appears 
to be the optimum temperature Experiments have 
shown that total assimilation varies little with the 
latitude at which the vegetation grows 

Experiments were described with a number of 
plants such as barley, cotton, mangold and sugar beet, 
m which the net assumilation-rate m terms of dry- 
matter increase per unit leaf area per unit time was 
determmed The results show that for these plants 
growmg m very different environments and at different 
levels of nutrition, the net assimilation-rate varies 
only within narrow limits 

By burning the dry material ın a bomb calorimeter, 
the energy content can be found, and by recording 
the varying intensity of radiation which has fallen 
on the plants over a period and knowing the mean 
leaf area, the efficiency of energy storage can be 
determined This ıs of a low order, never exceeding 
15 per cent for varying levels of manurmg It 
appears, therefore, that neither by vaiymg the plant 
nor the fertility of the soil can the efficiency of energy 
accumulation be greatly changed, although the total 
quantity of dry matter can be increased if the total 
leaf surface 1s mmcreased by more rapid development 
of the plants 
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There appears to be little hope that the efficiency 
of the photosynthetic process can be mereased by 
selection or breeding č 

On the basis of this mformation, Prof Gregory 
considered the most effectrve methods of utilizing 
plant growth for stormg solar energy The most 
convenient product would be sugar or starch in the 
form of stored products ın tubers or roots, which 
would be readily convertible to alcohol by fermenta- 
tion processes Prof Gregory mentioned schemes 
which have been suggested for using micro-organisms, 
such as the green alga Chlorella, for the buldmg up 
of chemical energy, and pomted out that there are 
so many difficulties that the use of higher plants with 


storage organs would appear more economucal 
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FUNCTIONS OF THE SKIN OF 
VERTEBRATES 


ECTIONS D (Zoology) and I (Physiology) of the 
British Association jomed forces on the morning 
of September 1 to hear a group of papers on the 
functions of the skin 
Prof P. B Medawar (Birmingham) opened the 
session by discussing the anatomy of the mammalian 
epidermis, referring specially to the anatomical basis 
of pigmentary activity He said that standard text- 
book diagrams of transverse sections of the skin are 
almost mvariably at fault m their complete omission. 
of the cells responsible for melanin formation—the 
cells variously called dendritic cells or epidermal 
melanoblasts or melanophores Dendritic cells form 
a distinct lmeage in the epidermis, and, as American 
work has shown, arise in development from the neural 
erest The dendritic cell is the sole origin and seat of 
pigmentary function in the epidermis In some manner 
the melanin formed within 1t 1s caused to enter mto 
the cytoplasm of the Malpighian cells on which its 
branches end, a peculiar mode of secretion which 
Masson has called ‘eytocrine’ Studies of whole 
mounts of pure epidermal sheets, treated with 
Methylene Blue or the Dopa reagent, reveal the shape, 
number and distribution of dendritic cells with con- 
spicuous clarity In particular, they reveal that 
dendritic cells, which are so distributed in the basal 
layer as to he at arms’ length from each other, often 
anastomose to form local syncytia 
Prof Medawar recalled R E Builingham’s demon- 
stration that white and negro skins resemble each 
other ın the number, form and distribution of ther 
dendritic cells The difference between them 18 
merely functional the dendritic cell of negro skin 
maintams the higher level of pigmentary activity 
The same is true of the difference between red and 
black skin areas in patched gumea pips 
In conclusion, Prof Medawar asked for a revision 
of text-book diagrams of the anatomy of the epidermis, 
and said that British dermatologists might well revise, 
or at least reconsider, the histopathology of skm ın 
the light of this newer knowledge of its anatomy 
Dr J D Findlay and Mr W. R Beakley (Hannah 
Dairy Research Institute, Ayr) reported work which 
throws quite a new hght on the problem of tempera- 
-ture regulation in cattle Dr Fmdlay put the question 
whether cows sweat—indeed, whether they have 
sweat glands at all Deep m the dermis of cows’ skin 
~ha large, poorly vascularized, sac-hke glands lined 
os cells which pass a colloid secretion 
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through ducts on to the skm surface! These are 
commonly called sweat glands, but there is no evi- 
dence that they are instruments of temperature 
control 

The clrmatological room at the Hannah Institute 
was described by Dr Findlay The room was designed 
to study the mode of heat loss in cattle It 
can be kept at any temperature between 20° and 
60° C , and at almost any humidity, with or without air 
movement; and suitable mstrumentation makes ıt 
possible to keep a continuous record of the respiration- 
rate, heart-rate and skin-temperature of the calves 
kept mit It has been shown that, at a constant 
saturation deficit, the skim-temperature rises ın direct 
proportion to the temperature of the environment 
there is no flattening or drop at any level to suggest 
that sweating has begun Perrpheral vasodilatation 
im calf skin is probably already at maxumum at 20° 
Moreover, injections of pilocarpme or adrenalime, 
which provoke sweatmg in horses, have no such 
effect on calves 

Presumably, then, said Dr Findlay, the cow loses 
heat from the skin primarily by radiation—unhke 
the horse, but-probably hke the dog and sheep The 
cow 1s therefore not well adapted to tropical climates , 
but, as Bonsma has shown, the cow best adapted as 
a radiator of heat 18 one with a glossy coat of hight 
colour bearing short hairs with pigmented tips It 1s 
noteworthy that tropical cattle ike the zebu have the 
same skin structure as those from more temperate 
chmates One reason for their superior heat tolerance 
is probably the very large dewlap which, since 1t has 
a particularly dense network of capillaries immediately 
below the skin surface, ıs probably an efficient extra 
radiator of heat 

Dr W.S Bullough (Sheffield) described his work 
on the replacement of the epidermis Just as haws 
might be replaced contimuously, as in sheep, periodic- 
ally, as in rats and mice, or seasonally, as m wild 
mammals, so the replacement of the epidermal layer 
is not a contmuous and uniform process There are 
recognizable patterns of replacement ın space (for 
example, the anterior-posterior gradient of cell- 
division frequency m the skin of the mouse’s back) 
and rhythms of replacement in tıme All mice show 
a daily rhythm, and in female mice a rhythm in step 
with the cestrous cycle 1s superimposed on it 

Mitotic activity 1s high during natural or artrficially 
induced sleep or at rest, and muscular activity 1s 
probably responsible for its fall by day Injections 
of glucose or of phosphate before sleep raise the rate 
of cell division, and mjections of phlorizin lower ıt 
The blood-sugar level falls during rest, but significant 
quantities of glycogen are deposited ın the skin as 
woll as in the liver, and the rate of cell division at once 
rises The facts, said Dr Bullough, suggest that 
glycogen ıs the energy source that controls rate of 
cell division It is noteworthy that although skin 
cultured ın vitro m the absence of oxygen shows no 
new cell divisions, those started pass to completion 
Oxygen, glycogen and phosphate all seem to act in 
advance of visible prophase—perhaps in an ‘ante- 
phase’ as little as fifteen minutes beforehand 

The general riso of mitotic activity durmg cestrus 
im female mice is no less conspicuous in the epidermis 
than elsewhere Dr Bullough suggested that cestrogen 
acts both directly, m mfluencmg the frequency and 
completion-time of mutosis, and, mdurectly, by 
mobihzmg glycogen and causing its deposition m the 
epidermis, and by dilating the capillaries and perhaps 
mereasing ther permeabihty The abundance of 
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cestrogen m plants hints at the possibilty that ıt lumbar gangha is not always satisfactory, for the area 
exerts & very widespread action as a controller of of denervation may sometimes be confined to as 
mutosis small an area as the mner aspect of the calves The 

Dr Bullough ended by saymg that a study of best result is to be achieved by sympathectomy 
mutotie frequency has obvious practical bearmgs § mvolving the first lumbar ganglion as well, and Prof 
Lowermg the food mtake of mice by oné-third Boyd dismissed as an illusion the idea that this 
depresses the rate of cell division, and is known to operation affects the fertility of the male 


prolong their life, lower the frequency of tumour Among the matters that arose ın discussion at the 
ineidence and to discourage the multiplication of -end of the morning’s session were tho unsatisfactory 
parasites state of our clinical knowledge of leucoderma (local 


Dr J S Wemer (Oxford) dealt with the activity skm depigmentation) Prof Medawar said that 
of sweat glands in man He pomted out that an leucoderma may be due to a local destruction of 
accurate census of sweat glands over the skin surface pigment-forming cells or to a temporary suppression 
has still to be made, and that the degree of variation of their pigmentary activity, the latter is probably 
between individuals and races is unknown We are the explanation of the depigmentation caused by, for 
largely ignorant even of the functional morphology example, mdustrial anti-oxidants In answer to a 
of the mdividual gland What, for example, 1s the question on the distribution of mitoses m the epider- 
blood supply of the duct of the gland, and what ıs mus, Dr Bullough said that m his experience mitosis 
the energy source of sweating? Work at Oxford m normal skm 1s confined to the basal layer, that 1s, | 
has begun with an mvestigation of technique In the epidermal cells at the dermo-epidermal interface 
Japan, Kuno has shown 1t to be possible to cannulate Mitosis may occur at a shghtly more superficial level 
the ducts of single glands, and ıt has now proved in hyperplastic skm 
possible to dissect out mdividual glands for study m + Fındlav and Yang, J Agr Se (in the press) 
the microrespirometer Sweat itself can be collected 
im an arm bag or by washing down the body surface 
with water By this second technique, which has now 
been adapted for serial sampling, the production of OBITUARY 
sweat can only be computed indiectlv from the change Mr R W 
of body-weight Arm sweat has proved to be more r inckworth 
concentrated than body sweat, though the propor- RONALD WinckwortH, who died at his home at 
tions of solutes in the two are the same About South Norwood on September 6, in his sixty-srxth 
95 per cent of the osmotic activity of sweat can be year, was one of the best known British malacologists 
accounted for approximately 80 per cent ıs due to He was educated at Epsom College (1896-1902) and 
chloride, 10-11 per cent to lactate, and 2-3 per cent at Jesus College, Oxford, where he read mathematies 
to urea (1906-10) After leavmg the University, he held a 

Prelhminary studies have shown that although number of scholastic appomtments and was teacher 
sweat glands are subject to fatigue, the rate of sweat- of mathematics at Brighton Technical College 
ing increases with time of exposure to high tempera- (1912-14) On the outbreak of war, Winckworth 
tures, its chloride concentration is related to the enlisted as a seaman, and later became paymaster- 
skin temperature  Acclmatization brings about leutenant He served m several of HM ships and 
increased sweating, and this is largely responsible saw service m northern European waters and at 
fo. the mereasing dilution of the sweat ın the arm Gibraltar 
bag After the Furst World War, Winckworth’s love of 

A clue to the source of energy for sweating 1s given natural Instory led him to accept a post as assistant 
by the fact that the lactate content rises in sweat at the Marme Biological Laboratory, Plymouth, and 
from an arm rendered ischemic by an arterial cuff , ıt was here that he laid the foundation for his later 
The chloride content drops in the earlier stages of work on Mollusca He left Plymouth in 1921 and, after 
ischaemia some miscellaneous teaching and lecturmg, spent six 

Prof A M Boyd (Manchester) spoke of the treat- months studying natural history m India and Ceylon 
ment of excessive sweating by sympathectomy The In October 1925, he jomed the admmustrative staff 
area of sweating can be mapped by paintmg the of the Royal Society and worked at first on pub- 
patient with a suitable mdicator powder, but this ıs ications and later as hbrarian He became assistant 
a messy method and its use makes it necessary to secretary m 1932 and assistant editor from 1937 
warm the patient up It has been found possible to until his retirement, due to ill health, in 1944 
map the area of sweatıng by recording changes ın the From 1925 Winckworth devoted much of his leisure 
electrical resistance of the skm The resistance of dry hours to the study of British and Indian Ocean 
skin is only 10 per cent higher than that of damp Mollusca and published many papers, mamly m the 
skin; but the method now ın use ın Prof Boyd’s Journal of Conchology and in the Proceedings of the 
laboratory is sensitive enough to record ıt without Malacological Society He never missed opportinities 
warming the patient up of collecting m the field, but his official duties pre- 

Hyperhydrosis—excessive sweating—particularly cluded much work on the living animal, and he 
of the extremities, can have serious consequences, became one of our foremost authorities on the 
fungal infection and the allergic dermatitis and systematics and bibliography of the Mollusca His 
ulceration associated with it can be so severe as to ‘British Marine Mollusca” (J Conch , 19, 1932) will 
sunulate gangrene Sympathectomy can abolish be long remembered as a successful attempt to 
hyperhydrosis over the area of denervation, and is, stabilize the names of our molluses In collaboration 
of course, used for the treatment of other disabilities with his brother (the late Col H O Winckworth) he 
as well—im the rehef of arterial block, for example, to began a long-term project to study Indian Ocean 
ensure the establishment of a good collateral errcula- Mollusca, particularly the nudibranchs This was not 
tion To abolish hyperhydrosis of the legs and feet, completed, due to his brother’s death and his own 
a sympathectomy mvolvmg the second and third ll health 
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Winckworth was enthusiastic and energetic ın all 
that he undertook and was always ready to help 
students of Mollusca, all were hospitably received 
at his house at South Norwood As editor of the 
Proceedings of the Malacological Socrety (1928-47), he 
gave many a begmner valuable aid and encourage- 
ment m writing a first paper, and the more experienced 
could always obtain sound advice on their problems 
He was a simple and generous man, neat and 
methodical mn his ways, and had a passion for order- 
liness m all things His particular niche m British 
malacology will not easily be filled and his death will 
be felt as a personal loss by friends m many lands 
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Winckworth belonged to many scientific societies 
and held office m several, mcludmg the Linnean 
Society of London (council 1943-47, vice-president 
1945-47), the Malacological Society of London 
(council 1924-48, president 1939-42, elected honorary 
member 1949), the Conchological Society (president 
1930-31) He was also a founder member of the 
Socety for the Bibliography of Natural History and 
of the Systematics Association 

He first marned Margaret Wallace, who died nm 
1939, and later Alison Mary Cruickshank, who nursed 
him with great devotion through a long illness 
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NEWS and VIEWS 


Radcliffe Observatory, Pretoria 
Dr H Knox-Shaw 


Dr Harorp Knwox-Suaw has retired from the post 
of Radeliffe Observer and director of the Radcliffe 
Observatory, Pretoria A pupil of S A Saunder at 
Wellington College and of A R Hmks at the Cam- 
bridge Observatory, he left Trmıty College, Cam- 
bridge, ın 1908 to become astronomical observer and 
afterwards director of the Khedivial Observatory, 
Helwan, Egypt There his chief work lay m the 
photography of nebule and comets with the 30-mn 
Reynolds reflector. He secured the first photograph 
of Halley’s comet at its retwn ın 1910 In 1924 he 
succeeded Rambaut as Radeliffe Observer at Oxford, 
carrying on such work as measures of stellar paral- 
laxes, and of Kapteyn’s selected areas The decision 
of the Radcliffe Trustees to sell the Oxford site to 
Lord Nuffield, to meet the growmg needs of the 
Radeliffe Infirmary, was coupled with a plan to build 
a new 74-1n reflectmg telescope in the southern 
hemisphere on a suitable site While carrymg on work 
on the reduction of stellar observations, including a 
long early seres by Hornsby, Dr Knox-Shaw’s 
activities centred more and more from 1934 onwards 
on the erection of the new observatory buildings near 
Pretoria and of the telescope itself A series of 
delays due to legal proceedings, difficulties in casting 
the mirror and the War prevented the arrival of the 
murror in Pretoria until 1948, while even now the 
spectrograph for use at the Cassegram focus, ordered 
and put m hand before the War began, has not been 
delivered Much sympathy has been felt in astrono- 
mical eurcles with Dr Knox-Shaw for the years of 
frustration that he passed through, but at least he 
has had the joy of seemg a first-class 74-m mirror 
successfully at work in the telescope, and of knowing 
that a tremendously rich field of opportunity has 
opened up for the future Dr Knox-Shaw was 
PTN of the Royal Astronomical Society durmg 
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Dr. A. D. Thackeray 


Dr A D Tsacxrray, who succeeds Dr. Knox- 
Shaw as Radcliffe Observer, was educated at Eton 
and King’s College, Cambridge He was elected to 
the Sheepshanks Exhibition at Cambridge to work at 
the Solar Physics Observatory and later to a Common- 
wealth Fund Fellowship, with which he worked for 
two years at Mt Wilson Observatory He returned 
to Cambridge as assistant director of the Solar 

-Physics Observatory, actmg as director for a time 
arly years of the War In 1947 he became 
petang at the Radcliffe Observatory His 


` 


work has been prmerpally observational, covering a 
wide range of problems on stellar spectra, contours 
of absorption lines and on nebule He has taken 
part in eclipse expeditions m Canada (1932) and 
Japan (1936) He has now a great opportunity of 
organising a wide programme of research m a very 
open field happily, there 1s good prospect that his 
small staff will be supplemented by observers from 
other countries, who will make of the Radcliffe 


Observatory an important international centre of ` 


research 


Carty Medal and Award of the U.S. National 
Academy of Sciences: Dr Irving Langmuir 


Tur John J Carty Gold Medal and Award of the 
US National Academy of Sciences has been awarded 
to Dr Irvmg Langmuir, who recently retired from 
the post of associate director of the General Electric 
Research Laboratory, Schenectady, New York This 
Medal was established ın 1930 ın honour of the late 
John J Carty, a member of the Academy, by his 
close associates, as a token of esteem on the occasion 
of his retirement from the vice-presidency of the 
American Telephone and Telegraph Co It 1s awarded 
not more than once ın two years and is given for 
noteworthy contributions to the advancement of 
fundamental or applied science in any field Dr 

» Langmuir has received many gh honours, among 
which may be mentioned the Nobel Prize in Chemistry 
(1932), his election as a foreign member of the Royal 
Society (1935), the Faraday Medal of the Chemical 
Society (1938), and the Faraday Medal of the Institu- 
tion of Electrical Engmeers (1944) His research 
work 1s remarkable for the extraordinarily wide range 
of his vestigations These melude electric hghtmg, 
electron emission and gaseous discharge, surface 
chemistry and (during the Second World War) the 
production of smoke screens Besides his interests in 
many branches of pure and apphed science, Dr 
Langmuir has made a number of valuable contribu- 
tions to general scientific thought and the philosophy 
of scrence 


Geology at the Aligarh University 


A Department of Geology has been created at 
Aligarh University and Dr P N Ganju has been 
appomted reader and chairman of the new Depart- 
ment Dr Ganju has recently returned from King’s 
College, University of Durham, where he specialized 
m coal petrology The importance of tramed geo- 
logistS ın India needs no emphasis, a great deal 
remains to be done ın developing and exploring the 
mineral resources of this vast country. At the 
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moment, very few Indian universities have well- 
equipped geological laboratories and perhaps none is 
equipped for research ın coal petrology Dr Ganju’s 
appomtment will help to mitiate this work in this 
new field so necessary in the mvestigation of the 
coals and coal-fields of India 


College of Aeronautics, Bletchley 
Prof. W S. Hemp 


A CHAIR m aurcraft structwies and aero-elasticity 
in the Department of Aircraft Design of the College 
of Aeronautics, Bletchley, has recently been estab- 
hshed, and Mr W S Hemp, formerly senior lecturer 
im aircraft structures and the deputy head of the 
Department, has been appointed as the first holder 
Prof Hemp, who ıs a graduate m mathematics of 
the University of Cambridge, jomed the staff of the 
College in September 1946 Durmg 1938-46 he 
was engaged on design and research work, mainly on 
structures, at the Bristol Aeroplane Co, Ltd, and 
during 1944-45, while ın charge of the Project Stress 
Office, he carried out the prelimmary structural and 
dynamical investigations on the Brabazon axr-lmer 
He ıs the author of numerous research reports and 
a small monograph on stressed skin construction 


International Union of Biological Sciences 


THE tenth triennial General Assembly of the Inter- 
national Union of Biological Sciences was held at 
Stockholm durmg July 7-11, presided over by Prof 
M J Surks (Netherlands), sixty-seven delegates from 
nineteen countries being present The Union 1s one 
of a number of Unions representing different sciences 
under the egis of the International Council of 
Scientific Unions It comprises Sections of Biometry, 
Botany, Embryologys Entomology, Expermental 
Cytology, Genetics, Limnology, Microbiology and 
Zoology It possesses lımıted funds derived from 
payments by adhering countries, and also acts m an 
advisory capacity to Unesco for the expenditure of 
money by the latter body on biological projects 
Financial support has been given to nmeteen type- 
culture collections of micro-organisms and Drosophila 
im various countries, to certain abstracting periodicals, 
to the preparation of directories of botanists, genetic- 
ists and zoologists, to the preparation of a list of the 
location of zoological type specimens, to mternational 
congresses and more particularly specialist symposia, 
to mternational commussions on zoological and 
botamical nomenclature, to the Zoological Station of 
Naples, to the International Depot of Cytological 
Preparations at Louvain, ete A Commission of 
the Union 1s concerned with the biological control of 
pests, and there is a Jomt Commission with certain 
other Unions on oceanography At the close of the 
General Assembly the following officers were elected 
President, Prof H Munro Fox (Great Britam), 
Vice-President, Prof J Runnstrom (Sweden), Secre- 
tary-General, Prof P Vayssiére (France), Secretary, 
Prof Stuart Mudd (United States), Treasurer, 
Prof F Chodat (Switzerland) 


Rhodesian Agricultural College 


THE opening of the Rhodesian Agricultural College 
at Gwebi by the prime minister of Southern Rhodesia, 
Sır Godfrey Huggins, on February 15, ıs a landmark 
in the country’s farmimg history and will, 1b 1s hoped, 
prove a first step towards the creation of a Rhodesian 
university. The administration of the College is m 
the hands of an advisory committee, composed of 
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prominent members of the farmmg and busmess 
world, and Dr W L Fielding, formerly of the Cotton 
Research Station at Barberton, has been appomted 
the first princıpal The farm covers 3,800 acres and 
contaims a considerable arable area as well as exten- 
sive livestock paddocks It omgmally formed part 
of the Government- Experimental Farm and 1s 
already largely mechanized Many buildings are in 
consequence available; but a hostel, lecture hall and 
staff houses have recently been built New work- 
shops are planned and the main college buildmg will 
be also added later A start has been made with 
twenty-four students and a staff of four Officers of 
the Department of Agriculture and Lands will assist 
with lectures on special subjects, and imstructors 
acting under a superintendent are to be in charge of 
the practical work A general standard of education 
equivalent to that of the Cambridge School 
Certificate will be expected on entry, and the 
students will study a diploma course designed to 
cover two years Eimphasis will be laid on the 
practical aspects of farming, and sons of farmers will 
be specially encouraged to enter the College 


Scraper Tools in Prehistory 


Many years ago an author of a small book on 
prehistory described a scraper as “any odd bit of 
flint for which the prehistorian could not find a 
better name” Such a definition 1s no longer possible, 
and those who used to think ıt so should read Mr 
A. D Lacaille’s exhaustive study, “The Scraper in 
Prehistory” (Trans Glasgow Archeological Soc, 11, 
1947) Obviously at all periods scrapmg tools were 
needed for many purposes—fashioning bones or wood, 
preparmg skms, etc—and, equally obviously, a 
vaniety of different forms would be required The 
author passes these matters under review throughout 
prehistoric tres There ıs a large number of 
ijustrations 


Organising for Output 

In order to help the man on the shop floor to 
understand some of the problems of production 
management, the British Institute of Management 
has prepared a booklet describing the technical side 
of a works manager’s job (‘Organising for Output”, 
2s 6d) It does not pretend to teach men how to 
become managers but tries to show how the pro- 
duction side of a works 1s organised, the job that 
each member of the management staff ıs domg, and 
its effect on the productivity of the worker and the 
factory Smee so much has already been written 
about them, discussion of the work of yomt production 
committees, works committees, and of the welfare 
department has been deliberately omitted Among 
the topics discussed are managerial problems, the 
cost of the product, works organisation, production 
planning, storekeepmg and stock control, work 
measurement and methods, engmeermg, shop and 
factory layout, work study and the worker’s method, 
inspection, mamtenance and mecentives A useful 
appendix describes the American labour unions’ 
production engmeermg departments, and the booklet 
also contains a discriminately selected bibhography. 


Indian Earthquake Observations 


THE observatories of the India Meteorological 
Department, under the direction of Dr S K Banerji, 
have seismological installations at Bombay, Calcutta, 
Kodaikanal, New Delhi and Poona, equpped with 
Milne-Shaw, Omor-Ewmg and Wood-Anderson 
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mstruments Seismic data thus obtamed, together 
with the mstrumental data from Colombo, Dehra 
Dun and Hyderabad Observatories, thanks to the 
co-operation of the Directors of these Observatories, 
are collected and edited at the Meteorological Office, 
Poona At Poona also are collected and edited the 
non-mstrumental earthquake data reported from 
tume to time From January 1948 a monthly seis- 
mological bulletm has been issued, and the latest to 
be received is for December 1949 The ‘greatest 
numbers of earthquakes felt by observers durmg 
December 1949 were three at Darjeelmg and three 
at Tezpur, all having an mtensity 6 on the Rossi— 
Forel scale 


liluminating Engineering Society 


Mr L J Davrss, director of the Research Labora- 
tory of the British Thomson-Houston Company, Ltd , 
has been elected president for 1950-51 of the INumin- 
ating Engmeering Society The Leon Gaster Memorial 
Premium (of 10 gumeas), which 1s for the best con- 
tribution published by the Society durmg the year, 
has been awarded to Dr R G Hopkinson and Mr. 
P Petherbridge (both of the Building Research 
Station, Garston, near Watford), for thew paper 
entitled ‘Discomfort Glarein Relation to the Lightmg 
of Buildimgs” ‘The Silver Jubilee Commemoration 
Award (of 5 guineas) has been given to Mr I H 
Hall, of Birmingham, for an essay entitled ‘Some 
Problems Associated with the Development of the 
Fluorescent Lamp” This is the first occasion on 
which this has been awarded for several years, ıt 
18 open only to members of the Society under the age 
of twenty-five years for a paper on some aspect of 
Uluminating engineering 


Public Works and Municipal Services Congress and 
Exhibition 


THE Public Works and Municipal Services Congress 
and Exhibition for 1950 will be held in the Olympia, 
London, W 14, durmg November 13-18 The opening 
ceremony will be performed by Mr Aneurm Bevan, 
Mimuster of Health and president of the Congress and 
Exhibition Coune:i] A number of conferences, each 
one under the auspices of a particular organisation, 
have been arranged ın connexion with the Congress, 
and these orgamsations are the Association of 
Public Lighting Engineers, Institution of Mumierpal 
Engineers, Institution of Gas Engineers, County 
Surveyors Society, County Land Agents Associa- 
tion, Institution of Civil Engmeers, Institute 
of Park Admunistration (Inc ), British Waterworks 
Association, Town Planning Institute, Institute of 
Sewage Purification, Institute of Public Cleansmg and 
the Royal Institute of British Architects Further 
details can be obtamed from the secretary of the 
Public Works and Municipal Services Congress, 84 
Eccleston Square, London, S W 1 


Announcements 


Pror ANDRi MAYER, professor of natural history 
ia the Collège de France, has been elected member 
of the Section of Rural Economy and Vetermary 
Practice of the Paris Academy of Sciences, m suc- 
cession to the late Prof R Fosse 


Mr A P © Coummnc has been elected to a 
Salters’ Fellowship for research ın chemical engm- 
eering during the year 1950-51 > 


G H Noorpnxor has been appointed a lecturer 
[Department of Education of the International 


; 
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Wool Secretariat Mr 'Noordhof ıs a graduate of the 
Universities of Cambmdge and London, and has 
carried out research for the Department of Scientific 
and Industrial Research in the field of physical 
chemistry 


Tue followmg appomtments ın the National 
Agricultural Advisory Service of Britam have recently 
been announced Mr H L Shrimpton, deputy chief 
livestock husbandry officer, to be chief livestock hus- 
bandry officer m the Service in succession to Mr 
H Twmch, who has retired, Mr H Trefor Jones, 
provincial souls chemist m the Yorkshire and 
Lancashire Province of the Service, to be deputy 
provincial director for the Yorkshire and Lancashire 
Province ın succession to Mr W Weir, who has 
retired 


Tas British Standards Institution has opened a 
branch office at 12 Hilton Street, Manchester, 1, in 
charge of Mr A F B Nall, an assistant technical 
director of the Institution (telephone Central 4856; 
telegrams Bristandm, Manchester) At this office 
a complete set of British Standards, some 1,600 in 
number, may be consulted and copies purchased 


Tue fifth of the series of Oxford Management Con- 
ferences, under the auspices of the British Institute 
of Management (Management House, 8 Hull Street, 
London, W 1), will be held at Harrogate durmg 
November 16-19 Sectional meetmgs will be divided 
into two types panel debate, ın which broad issues 
will be considered, without advance circulation of the 
papers, and discussion sessions, i which specific 
issues will be discussed im considerable detail, with 
the idea of reaching definite conclusions, and m which 
the papers will be circulated ın advance 


THE Royal Society of New Zealand is offermg the 
T K S:idey Summer-Time Award, consisting of a 
bronze medal and a prize of £100 (NZ currency) 
This award 1s to be made primarily (though not 
necessarily) to a New Zealand citizen, or scientific 
worker m New Zealand for research on light visible 
and mvisible and other solar radiations m relation to 
human welfare, or on electromagnetic radiations of 
every kind Further mformation can be obtamed from 
the secretary of the Royal Society of New Zealand, 
Victoria University College, Wellmgton, New Zealand 


TEE Sintered Oxides Sub-Committee of the Inter- 
Service Metallurgical Research Council (Ministry of 
Supply and Admuralty) has recently, m consultation 
with manufacturers, standardized the production of 
tubes of special refractory to two materials—:mper- 
vious alumima and impervious mullite (for use up to 
1,700° C )—with eight sizes in the range of mternal 
diameters 5-75 mm and corresponding wall thick- 

“nesses of 15-55 mm All standard tubes will be 
available m lengths up to 900 mm with both ends 
open, or one open and the other hemuspherically 
closed At the same time a standard cross-section of 
impervious alumina twin-bore thermocouple insulator 
has been agreed upon 


Erratum In the communication “Runs Up and 
Down on a Lattice” by Prof P V Krishna Iyer im 
Nature of August 12, p 276, for ‘‘Variance for (1) 
end (2) ” read 


“Variance for] _ 1 an E 
Daig f= g (10 —2900"— 9 f, 


where (17) denotes the monomial symmetric function 
of degree rin Jy, l» l,” 
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IN SICKLE-CELL ANAEMIA 


By 


Dr, M. F. PERUTZ 


Cavendish Laboratory and Molteno Institute, 


AND 


J M. MITCHISON 
Department of Zoology, 


University of Cambridge 


ICKLE-CELL anemia ıs a congenital disease 
found among Negroes It manifests itself in a 

reversible change ın shape which the red cells undergo 
in response to changes m the partial pressure of 
oxygen, and which appears to lead to an excessive 
rate of red-cell destruction In arterial blood these 
cells have the shape of normal biconcave disks, while 
m venous blood between 30 and 60 per cent of the 
cells assume the shape of sickles, holly wreaths or 
straight tubes These reversible changes have been 
reproduced n vitro and described m detail, for 
example by Ponder!, Pauling et al ? showed that the 
hemoglobin from sickle-cell anamia patients has a 
different electrophoretic mobility from normal human 
hemoglobnm They suggested that the disease may 
be caused by a change m the composition or structure 
of the hemoglobm molecule, leadmg to molecular 
aggregation of hemoglobin m the de-oxygenated 
state However, more recently Pauling et al? re- 
ported that no significant differences between the 
acidic and basic amino-acid contents of the two pro- 
teins could be found, and that the hems were identical 
Even more surprismg was the observation that the 
differences ın electrophoretic mobility disappeared 
when the hems were detached from the globm, the 
mobilities of the globins bemg identical 

Sherman‘ observed that the ‘sickled’ cells were 
birefringent. Some months ago, Dr © A Stetson, 
of the Rockefeller Institute, suggested to us that the 
actual process of ‘sickling’ bore some resemblance to 
crystallization, in that a structural change can be 
observed to spread through the cells from a focus 
He supplied us with a‘small sample of anzemua cells, 
while Dr. F Emich, who had first directed our atten- 
tion to this peculiar disease, gave us a sample of 
sickle-cell haemoglobin solution 


Structure of ‘Sickled’ Cells 


The red cells were suspended ın 0 1 M phosphate 
buffer at pH 7 saturated with hydrogen sulpinde, 
and sealed on & shde The shdes were exammed 
under a polarizing microscope of high sensitivity 
developed by Swann and Mrtchison® Between 
crossed nicols, without compensation, the sickled 
cells ht up m a deep blue colour and became ex- 
tinguished completely at every 90° rotation of the 
stage In the case of the straight tubular cells, 
extinction was parallel to the length of the tubes 
There could be no possible doubt about the bire- 
fringence of the cells It should be added that normal 
red cells show no birefringence 

Introduction of an elliptical compensator pro- 
duced the series of colour changes illustrated ın 
Fig 1 When the slow-vibration direction of the 
compensator was parallel to the length of the 
cells, thew colour changed from deep blue to 
violet and finally to green, when the compensator 
was turned the other way, the colour changed to 
pale pmk and white The orientation of these effects 
was the same im all cells The colours observed 
were totally different from the normal interference 


colours of birefringent crystals m polarized hight, and 
were suspected to be due to the presence of crystalline 
reduced hemoglobm im the sickled cells 

A crop of normal human reduced-hemoglobm 
crystals of a size sumilar to that of the sickled cells 
was now prepared Most of these erystals were 
prismatic needles of the type shown m Fig 1 and 
corresponding to the crystals in Fig 6 of Jope and 
O’Brien’s work’ Between crossed nicols they showed 
a deep blue colour and straight extinction, just like 
the sickled cells Introduction of an elliptical com- 
pensator produced the identical seres of colour 
changes, with the long axis of the crystals correspond- 
ing ın direction to the length of the cells These 
observations imdicated that the sickled cells did 
indeed contain crystalline reduced hemoglobin, and 
that the needle axis of the crystals was parallel to 
the length of the cells 

The larger crystals had a marked dichroism, with 
the direction of strong absorption normal to the 
needle axis, which shows that the hem groups are 
oriented roughly normal to the needle axis’ This 
indicates that these groups are also oriented normal 
to the length of the anemia cells (Fig 1) 
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Fig 1 Colours shown by sickled-cell and thin reduced hæmoglobin 
crystal between crossed nicols without and with compensation 
The orientation of the ham groups is indicated on the nght 


It was surprising to discover that some of the 
hemoglobm had crystallized ın the form of sickles 
apparently composed of a fan-like assembly of plates 
The resemblance 1n shape between these crystals and 
the sickle cells was suggestive, on the other hand, 
the Imear dimensions of the crystals were about ten 
times larger than those of the sickled cells 


Origin of the Anomalous Colours 


This was investigated by measuring the dispersion 
of the birefringence of the reduced hemoglobin 
crystals The retardation of a thin crystal plate was 
measured at a series of monochromatic wave-lengths, 
using interference filters of band-width 0 015u made 
by the Farrand Optical Co and kindly lent to us by 
Lord Rothschild Fig 2 shows the dispersion curve 
of a crystal over the visible spectrum, the hght- 
absorption curve of reduced hemoglobin in solution 
is plotted for comparison 

The relation between the two curves ıs readily 
understood if the theory of anomalous dispersion 18 
applied to the case of a dichroie crystal In accord- 
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Fig 2 Ful curve 
human reduced hemoglobin crystal (ordinate on left) 


dispersion of the birefringence of aol 
e 
absolute birefrmgence scale 1s approximate, due to uncertainty 


of the crystal thickness Dashed curve absorption coefficient 
of human reduced hemoglobin ın solution’ (ordinate on right) 


ance with this theory, the refractive mdex of one 
plane-polamzed ray, which 1s strongly absorbed, rises 
to a maximum on the long-wave side of each absorp- 
tion band and drops to a mmimum on the short-wave 
side of each band, while the refractive index of the 
other plane-polarized ray, which 1s not absorbed, 13 
unaffected Hence the retardation between the two 
rays rises and falls near each absorption band, Just 
as observed The birefrmgence should actually be 
reversed in sign, as the refractive mdex of the strongly 
absorbed ray should become negative on the short- 
wave side of absorption bands, evidently this is 
prevented here erther by the contribution of the 
protein to the birefrmgence of the crystals or by the 
overlapping of the two maxima 
The anomalous colour effects can be well explamed 
by the dispersion curve Since the retardation 1s 
greatest ın the violet and blue, very thin specimens 
will actually show a mixture of those colours When 
a compensator ıs mtroduced ın the subtraction 
position, retardation ıs only visible from the peak 
” value in the violet Further subtraction reverses the 
birefrmgence, so that the crystals now show the 
colours where ther natural birefringence 1s least, that 
1s, m the green 


Solubility of Hemoglobin 


There 1s a marked solubility difference between the 
reduced hæmoglobin of normal human blood and of 
blood from sickle-cell anemia patients The solubilities 
were measured at 20° O m phosphate buffer at pH 6 8, 
prepared by mixing 0 58 and 0 42 mole fractions of 
dipotassium hydrogen phosphate and potassrum 
dihydrogen phosphate respectively The results are 
plotted ın Fig 3, which shows the solubilities of sickle 
oxyhamoglobin and methemoglobin to be normal 
within the lumits of error The solubility of normal 
human reduced hemoglobm ıs about half that of the 
oxyhemoglobim, ın accordance with the findings of 
Jope and O’Brien? The solubility of the sekle- 
reduced, hæmoglobin, on the other hand, ıs no more 
than one-hundredth of that of the oxyhemoglobin 
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The differences between the solubilities were also 
found to be of the same order at physiological 
pH (7 3) They were found m both the samples pro- 
vided to us, which came from different patients, and 
they were independent of the method of preparation 
of the protems 


Discussion 


The hemogiobm ın normal red cells and oxygenated 
sickle cells ıs almost certamly not crystallme Such 
cells are not birefrmgent m plasma, and there 1s 
evidence that the hemoglobm molecules are randomly 
oriented? Our experrments, however, indicate that 
the reduced hemoglobin ın sickle cells 1s ın a crystalline 
state These observations, taken together with the 
abnormally low solubility of the reduced sickle 
hemoglobm, suggest a simple mechanism for the 
reversible changes ın shape undergone by the anemia 
cells It appears as though on de-oxygenation the 
hemoglobin crystallizes mside the red cell, and that 
on oxygenation ıb goes back into solution The 
change m shape would be forced upon the cells 
partly by the habit of the crystals and partly by 
the loss of water which would be expected to accom- 
pany crystallization For while red cells contam 
34 per cent hemoglobin, crystals contam between 
50 and 60 per cent The surplus water not enclosed 
in the crystals, beg almost free of protem, would 
tend to diffuse out of the cells through loss ın osmotic 
pressure, thus causing the cell membrane to collapse 

For the time bemg, this explanation must remain 
tentative, and far more work is needed to clear up 
the problem completely In the first place, we should 
be more certain of our ground if the solubilities had 
been determined at physiological ionic strength, 
which could not be done for lack of material Secondly, 
there 1s nothing to show, so far, that the pathological 
changes of the red cell m sickle-cell anemia are con- 
fined to the haemoglobin Other differences both in 
the cytoplasm and m the cell membrane may well 
exist this ıs suggested, for example, by the difference 
between the resistance to lysis of normal red cells 
and sickle anemia cells, even ın the oxygenated state 
of the hemoglobins® Thirdly, several hemoglobins 
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O Sickle hæmoglobin O Normal hæmoglobin 
® Sickle oxyhæmoglobin H Normal oxyhemogiobin 
© Sickle methemoglobin Fi Normal methemoglobin 
Fig 3 Solubilittes of normal and sickle hemoglobins plott 
against ionic strength of phosphate buffer T = Eeer, ate a 


is the concentration of each ion m molesjhtre and z its valency, 
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are known, for example, those of gumea pig or rat, 
which are extremely imsoluble, but nevertheless 
normally exist in solution ın the red cell No one, m 
fact, has yet demonstrated the existence of crystalline 
hemoglobin inside any kind of red cell ın vwo or 
under strictly physiological conditions Under non- 
physiological conditions 1t has been observed in many 
imstances'*15 Owsjannıkow described the crystalliza- 
tion of hemoglobm mside the red cells of fishes, 
leading to elongation of cells He also obtamed crystals 
inside the red cells of rabbits, dogs, cats and gumea 
pigs'4 Tertel Bernard’® showed that the hemo- 
globm in human red cells can be crystallized by 
immersing the cells m slightly hypertome salme 
buffered to pH 6 5, and leaving them for some hours 
or days The appearance of his cells suggests that 
they contam reduced hemoglobin crystals of the 
form shown in Fig 5 of Jope and O’Brien’s work’? 

One of the most mteresting problems emerging 
from this study is the great change ın physico- 
chemical properties which hæmoglobin undergoes on 
combining with oxygen This change may be ex- 
ceptionally pronounced im sickle-cell anwmia; but 
similar, though often lesser, differences between 
reduced and oxyhemoglobin have been found im all 
animal species so far imvestigated and are as yet 
totally unexplained 

We wish to thank Dr F Emch and Dr C A 
Stetson for brmgimg this mterestmg problem to our 
attention and for providing us with specimens, and 
Prof D Kerin for his valuable criticism We are 
also ındebted to the Medical Research Council for 
financmg this work 
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WALDEN INVERSION AND 
REACTION MECHANISM 


Walden Inversion in Unimolecular Reactions of 
Secondary and Tertiary Alkyl Halides 


NE of the rules, given ın our papers of 1937 on 

the relation of the Walden mversion, to reaction 
mechanism}, was that unimolecular substitutions, 
Syl, of alkyl compounds mnvolve racemization with 
excess of inversion, the excess dimmushing when 
conjugation mereases the stability of the mter- 
mediate alkyl cation The evidence underlying this 
conclusion was, however, complicated It depended 
on results obtained with optically active secondary 
alkyl halides, the unmmolecular reactions of which are 
often. difficult to obtam ın a pure form, even aqueous 
solvolysis, although largely unimolecular, mvolvmg 
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an appreciable, but not closely estimated, bimolecular 
component Tertiary alkyl halides, which readily 
undergo pure unimolecular reactions, were then un- 
avaiable im optically active forms 

We have now rmproved the basis of the rule, first 
by developmg new methods for mechanistic analysis 
of the solvolysis of secondary halides, and secondly, 
by studymg the solvolysis of an optically active 
tertiary halide 

The method of mechanistic analysis was outlmed 
mm 1946, as a proposal based on our then new know- 
ledge of the conditions ın which one may completely 
suppress bimolecular substitution, Sy2, by steric 
hindranee? By usmg systems such as (CH,),0 CH, Cl 
and (CH), CHMe Cl, one can secure the pure uni- 
molecular solvolysis, Syl, of even a primary and a 
secondary halide, the solvolysis of the related 
tertiary halide (CH;),C CMe, Cl 1s, of course, uni- 
molecular By changmg the state of alkylation of 
Cg, ıt has been confirmed that unimolecular sub- 
stitution is not, as bimolecular substitution certamly 
18, subject to steric hindrance , and also that B-alkyla- 
tion has no great polar effect, so that its overall 
kinetic effect on unimolecular substitution is small, 
as is ulustrated by the followmg Arrhenius para- 
meters (Æ m kcal, B in sec ~!) for the solvolysis of 
RCMe,Cl ın 80 vol per cent aqueous ethyl alcohol. 


R CH; CH,Me CHMes CMe, 
E 23 1 22 9 23 3 23 8 
logiB 119 119 120 125 


On the contrary, «-alkylatıon has a large kinetic 
effect, and therefore, as regards unimolecular 
solvolysis, alkyl halides can be divided sharply into 
the three classes, primary, secondary and tertiary, 
each class havıng kinetic constants which are nearly 
mdependent of other details of the alkyl structure, 
though they do depend on the halogen and the 
medium For example, we may set down H-values 
for bromides ın 80 vol per cent aqueous alcohol as 
follows 


Bromide 
E (kcal ) 


Primary 
30 0 


Secondary 
26 7 


Tertiary 
23 3 


Now when those sımple halides are exammned for 
which bimoleculer solvolysis 1s not structurally pre- 
cluded, ıb ıs found that the kmetic constants for the 
solvolysis of tertiary halides conform to type, but 
that those of the secondary and primary halides 
deviate from the relevant unimolecular values That 
1s because the solvolyses of these secondary halides 
are partly, and of the primary halides are very 
largely, bimolecular From the kmetic constants 
given by the secondary halides, ıt ıs possible to 
estimate the proportions of the unimolecular and 
bimolecular reactions We thus find, for example, 
that at least 75 per cent of the solvolysis of 8-n-octyl 
bromide in 60 vol per cent aqueous ethyl alcohol is 
unimolecular The observed 66 per cent preservation 
of optical activity with inversion of configuration? 1s 
clearly more than could be credited to the bumoleculai 
part of the reaction, and thus the conclusion 1s 
confirmed that unimolecular solvolysis entails an 
excess of mversion. 

As a convenient source of optically active ternary 
alkyl compounds, methylethylhsohexylcarbincl was 
prepared by catalytic hydrogenation of linalool The 
(—)aleohol was converted mto the (—)chloride? 
through the agency of (a) hydrogen chlomde, (b) 
thionyl chloride, (c) thionyl chloride and pyridine, 
and (d) phosphorus pentachloride, all general methods 
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which have been shown to produce mversion of con- 
figaration It could not be established for any 
preparation of the chloride that no optical purity 
was lost, an attempt by our usual method of back- 
conversion in kmetically controlled bimolecular 
conditions (S72) was frustrated by a large mceursion 
of olefin formation (#2). The (—)aleohol was con- 
verted, through 1ts potassium salt and methyl iodide, 
into the (—)methyl ether, and, with the aid of acetic 
anhydride, mto the (— )acetate, reactions which leave 
untouched the asymmetric centre It follows that the 
(~)aleohol, the (++)chloride, the (—)methyl ether, 
and the (—)acetate have corresponding configura- 
tions 

The hydrolysis of the chloride ın 80 vol per cent 
aqueous acetone was followed kinetically (k; at 60°, 
1 58 x 10-4 see-!), and shown to be unmoleculer , 
ıt could not be appreciably accelerated by added 
alkali Under mildly alkaline conditions, the 
(—)chloride gave a (—)alcohol with 21 per cent of 
the optical activity of the orgmal alcohol, and 
therefore at least 21 per cent of the activity which 
would have resulted from a completely non-racem- 
izing hydrolysis The alcohol was shown to be 
optically stable under the conditions of 1ts production 

The alccholysis of the chloride m anhydrous 
methyl alcohol was shown to be unimolecular (k, at 
60°, 274 X 10-* sec), added sodium methoxide 
producing only a slight acceleration Under mildly 
alkaline conditions, the (—)chloride gave a (—)ether 
with 34 per cent of the activity of ether prepared by 
methylation of the omgma! alcohol, and therefore at 
least 34 per cent of the activity which would have 
resulted from a non-racemizing alcoholysis The 
ether was optically stable ın the conditions of its 
production, though ıt was rapidly racemized m 
acidic methyl aleohol 

The rotations mdicated below (a3,"", 1 = 10) were 
measured ın the experrments mentioned 


ROH (—0 63°) —5+ RCI (—0 52°) —p~ ROH (—0°13°) 
HC 


ia wl 


K + Mel ACQ S v1 


ROMe( — 2:08) ROAc(—2 68°) ROMe|(—0 70°) 


The symbol —»— mdicates predominating mversion 
of configuration It ıs satisfactory that excess of 
mversion 1s now realized ın demonstrably pure S'y1 
reactions 
E D Huemes 
C K INcoLD 
R J L MARTIN 
D F Merce 
University College, 
London, W C 1. 
May 5. 
3 J Chem Soc, 1196 et seq (1937) (six papers) 


Salnd , 157 et seq (1946) (seven papers) 
3 Stevens and MoNiven J Amer Chem Soc , 61, 1295 (1939) 


Walden Inversion in the Acid Hydrolysis of 
Carboxylic Esters by Unimolecular Alkyl Fission 
One of the less thoroughly mvestigated of the 


seven mechanisms of carboxyhe ester hydrolysis, 
which Day and Ingold listed and associated with 
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cbserved or predicted structural, kinetic and stereo- 
chemical characteristics!, 1s the acid-catalysed, uni- 
molecular reaction mvolving alkyl-oxygen fission, 
—A’1 as they labelled ıt, or A471 as we now prefer 
to write 


fast + slow + fast 
R'CO OR => RF’ CO OHR => FR'CO,H + R= 
R'CO,H + ROH (Aazl). 


This mechanism was expected to be easily realizable 
when R was a tertiary alkyl group Having an optie- 
ally active tertiary alkyl acetate ın our hands (see 
preceding note), ıt was an obvious task to set up the 
conditions for azl hydrolysis, and to verify the 
stereochemical course of the process 

The base-catalysed hydrolysis of methylethyl:so- 
hexylearbinyl acetate was first examined The 
reaction with 0 02-004 N sodium hydroxide in 
64 vol per cent aqueous dioxan had the kinetic form 
rate = k, fester] [OH] (with k, = 2 82 x 10-3 sec ~ 
gm-mol-1] at 90°) The alcohol produced had a 
retamed configuration and 99 per cent of 1ts original 
optical activity Obviously this 1s the usual base- 
catalysed, bimolecular reaction with acyl-oxygen 
fission, B4g2 


RCO OR —— R’C(0)(OH) OR — 


slow fast 


R'CO, + HOR (Bac?) 
The acid hydrolysis with 0 01-0 06 N hydrogen 
chloride m 70 vol per cent aqueous acetone had the 


kinetic form rate = k, [ester] [H] (with k, = 
10 4 x 10° sec“ gm -mol“! 1 at 76 1°). Samples 
of alcohol recovered from hydrolyses with 0 02 N 
hydrogen chloride had predommantly inverted con- 
figurations, and 9-12 per cent of the maximal optical 
activity -It has to be taken into account that the 
alcohol itself undergoes racemization ım these acid 
solutions, The rate of this process having been 
determmed, 1t was computed that the alcohol, as 
freshly produced by hydrolysis, had about 19 per 
cent of its maximal activity 
The followmg rotations (a 
measured in these exper:rments 


17° 


p » l= 10) were 


OH 

27, ROH (—0 62°) 

. + 

(—0 63°) (—2 68°) | —2 ROH (-++0 06° to +0 08°). 


ROH ÅS, ROAc 


Evidently the acid reaction 18 producing racemization 
with some excess of inversion, as would be expected 
from the presumed mechanism and the general rules 
governing the stereochemistry of substitution The 
smallness of the resultmg actrvities shows that acid- 
catalysed bimolecular alkyl-fission (mechanism A 412) 
is either absent, or present to only a small extent. 


C A Bunton 
E D Hvucues 
C K Ineorp 
D. F Mesren 
University College, 
London, WC 1 
May 5. 


1 Trans Farad Soe , $7, 686 (1941). 
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EIGHTEENTH INTERNATIONAL 
PHYSIOLOGICAL CONGRESS . 


HE Enghteenth In-ernetional Physiological Con- 
° gress met at Copenhagen during August 15-18 
It was attended by more than 1,200 members 
who contributed some 31x Lundred communications 
To accommodate these numbers was a formidable 
undertaking, and it vas generally felt that the 
organisers had managed to perform their task 
smoothly and with simrable efficiency When 
opening the Congress, Prof. E Lundsgaard paid a 
tribute to the memory of the late Prof August 
Krogh, and somewhat ciffid-ntly referred to the fact 
that he himself was presiding only as a substitute , 
but at the end there wes lt-le doubt that he and his 
helpers, particularly th= ge eral secretary, Prof P 
Brandt Rehberg, had ex-ellei themselves in managing 
the affairs of the Congress, aid the gratitude of mem- 
bers was well expressec by the applause with which 
Prof Lundsgaard was greete when he made his final 
appearance 
a. There were seven haf-da. busmess sessions, four 
of which were reserved for the presentation of 
mdividual short papers. while three were devoted 
to “General Discussion.” of selected problems. To 
distribute the load, the croc: edings were divided into 
several symultaneous se=tions two or three general 
discussion meetings were helč at & time, and individual 
papers were presented n ten different halls, where 
each paper had to be ead and discussed in fifteen 
minutes It is, therefore, impossible for any one 
person to report on mora then a small fraction of the 
tranSacted programme Tk» present writer’s main 
interest lies in the field >f nerve and muscle function 
and the properties of excitable cell membranes, so 
that he found no time to att»nd discussions on other 
matters, and even had o miss some important con- 
- tributions within his own nerrow field of mterest 
The session which stands vut most in the writer’s 
memory was a discussion oi the transport of sub- 
stances across cell merbrares, in which important 
papers were read by Prof E « Conway, H H Ussing, 
and A L Hodgkm and A = Huxley The authors 
dealt with such different sukjects as fermentation m 
yeast cells, secretion of the gastric mucosa, transport 
of salt and water across Tog skin, and ionic exchange 
mechanism durmg the nerve impulse In spite of the 
different materials and meti ods of approach which 
uthors had chosen, it w.s mteresting to observe 
ey tended to arrive wt a common postulate, 
he existence ın he cll membrane of ‘carrier- 
pith specific affirities for certain cations 
aces may be thought of as speenfic 
ors for potassium, sodium or hydro- 
jers thes tho functional activity of 
pon ome form of ‘activation’ or 
hese caticn-carriers. But apart 
ve idsas, 2 wealth of quantitative 
*preserted on the movement of 
a) ‘£ 10ns across membranes and the 
KZ “othr movement can be controlled 
“wv oO oh 55 tral potential gradients The 
yor? ro Sate Karly mmpressed by the argument 
r ow oe pP jey, who supplied precise figures 
ege s ot odf sodium and potassium 10ns 
t IE g e yr mbrne and concluded that the 
t ge dO gd ons 1s responsible for the electric 
eb N gi 64 nerve mpulses are transmitted 
Í Ine “36 Testing nerve cell, no net entry of 
SOF oa 


See 
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sodium occurs? ın spite of the high mward gradient 
of 1ts electro-chemical potential But ıt appears that 
a large surge of sodium current, m the direction of 
this gradient, occurs when the cell membrane 1s 
suddenly depolanzed This transient state of rapid 
sodium transfer ıs followed by a mamtamed state 
of rapid potassium outflux Hodgkm and Huxley 
showed that the magnitude and direction of the 
‘sodrum surge’ can be controlled, in a theoretically 
predictable manner, by varyig either the potential, 
or the sodium concentration, gradient across the 
membrane On the basis of these findmgs, ıt ıs 
possible to explam and to reconstruct the events 
which take place during excitation and the propaga- 
tion of nerve umpulses The mmmediate source of 
energy which ıs utilized durmg the transmission of 
the ımpulse appears to be the thermal energy of 
sodium and potassum ions, and active metabohe 
processes are only called upon slowly to restore and 
maintaim the electro-chemucal gradients of the resting 
cell Durmg the discussion which followed, Prof von 
Muralt paid a generous tribute to the high quality 
and mmportance of this work, and the audience gamed 
the same impression during a later session m which 
A L Hodgkm and R D Keynes showed some 
elegant and decisive ways of employing radioactive 
tracer techmaques m a study of ionice movements in 
nerve axons As a by-product of this work, direct 
proof ıs now available to show that the activity and 
mobility of potassrum ions in the nerve axoplasm ıs 
equal, or nearly equal, to that ın an aqueous solution. 

Among other papers which impressed the writer 
as new and very umportant was H H Weber's con- 
tribution to the discussion on muscle function, in 
which he showed that the actomyosm — adenosine 
triphosphate system resembles contracting muscle 
much more closely, ın its mechanical properties, than 
was previously believed 

There were many other portant contributions, 
both during the discussion meetings, and the sessions 
m which individual papers were presented A 
symposium on the thermodynamics of muscle was 
opened by Prof A V Hull, followed by A Szent- 
Gyorgy: The factors affecting cardiac output ın man 
were discussed by A Cournand, J McMichael and 
G Nyln Profs C H Best and B A Houssay 
mtroduced a conference on the hormonal control of 
fat metabolism, and the properties of the retma were 
reviewed by Drs R Grant, H J A Dartnall and 
Prof H Hartridge A discussion of the principles 
of spmal cord activity was introduced by F Bremer, 
D P C Lloyd and C G Bernhard, and a session 
concerned with the problems of salt and water 
excretion was opened by H W Smith and E B 
Verney 

In certam sections (for example, those dealing with 
nerve and muscle function, and with general cell 
physiology) a good deal of new mformation was re- 
ported which depended upon the recent adaptation 
of two methods first, the use of radioactive isotopes 
im studymg the properties of cell surfaces, and 
secondly, the use of the intracellular recordmg 
electrode introduced some years ago by R W Gerard 

Inevitably, the papers which have been mentioned 
here represent only a very narrow selection of the 
large amount of important material that was 
presented 

Most members appeared to be very well satisfied 
with the friendly spirit and the mteresting results of 
this Congress, but many of them must have pondered 
over the problems posed by the heavy and mecreasing 
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weight of numbers at such international gatherings 
Some further expermmentation along the hne of 
‘general discussion meetings’ would seem to be re- 
quired, though many such meetings suffer from the 
fact that too much time ıs taken up by long ‘intro- 
ductory’ papers which leave httle opportunity or 
desire for general discussion afterwards ‘To achieve 
a more vivid interchange of ideas and information, 
1t might perhaps be better to have at each session a 
single mtroductory review followed by imformal 
discussion It would also seem that such sessions 
require some preparatory work by which the organiser 
approaches mdividual colleagues ın his field to ensure 
an adequate response 

It ıs perhaps doubtful whether there remains very 
much use for sectional sessions in which large numbers 
of individual papers follow one another, often with 
ttle or no connexion and little or no time for ques- 
tions If it is felt demrable to retain such sessions, 
members might at least be discouraged from including 
papers which have already been published m full 
But criticisms such as these are a very minor matter 
compared with the good that comes from personal 
contact and the great stimulus that everyone can 
derive by challenging ın private session his scientific 
friends and opponents 

At the closing session an mvitation was received 
and warmly welcomed to hold the next, the Nime- 
teenth International Physiological Congress, at 
Montreal in 1953 


CONGRESS OF THE 
INTERNATIONAL ASSOCIATION 
FOR THE PROTECTION OF 
INDUSTRIAL PROPERTY 


HE resolutions passed at the Congress of the 
International Association for the Protection of 
Industrial Property, held m Paris during June 1950, 
whigh have now been published, assume a wider 
significance m view of the measures bemg taken 
m other directions to effect the economic integration 
of Europe The Association is an mformal body 
comprising industrialists, patent agents, solicitors 
and barristers who are directly concerned with 
questions relating to ventions, patents, trade marks 
and copyright The expression ‘Industrial Property” 
is & convenient portmanteau phrase for describing 
commercial rights connected with international trade 
and industry m these matters 
The conception of a uniform mternational law n 
the lmıted field of industrial property ıs old The 
Association was formed in the seventies of the past 
century with the object of remedying the msuperable 
difficulties which then faced a manufacturer or trader 
m one country in securmg protection for his inven- 
tions or trade marks im foreign countries 
Prior to 1883, there were a number of bipartite 
treaties entered mto between various countries which 
specifically dealt enter ala with the protection of 
industrial property rights In 1883, however, an 
International Convention for the Protection of 
Industrial Property was concluded m Paris, which 
laid down certam general principles to be applied by 
the member States ın the manner best suited to their 
own systems of legislation so as to facilitate mter- 
national trade and to prevent all kinds of unfarr 
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trading The Convention has been periodically 
revised, the last revision having been undertaken at 
a diplomatic conference m London m 1934 

The resolutions passed at the recent Congress of 
more than four hundred delegates from about forty 
countries are to be submitted to the Governments of 
all these countries, as the next revision of the Con- 
vention ıs due to be undertaken at a diplomatic 
conference ın. 1951 A summary of the more important > 
resolutions which were passed unanimously 1s given 
under the three headmgs of general resolutions, 
resolutions deahng with patents, and resolutions 
dealing with trade marks, as follows 

General Resolutions The Congress proposed the 
adoption m the Convention of an Article that “any 
dispute between two or a number of Convention 
countries concerning the mterpretation or the appli- 
cation of the general Convention and of the restricted 
Conventions which 1s not settled by negotiation shall 
be referred to the International Court of Justice [at 
the Hague] for decision by the latter, unless the 
countries ın question agree upon another method of 
settlement’? In order to prevent the exercise of the 
power of the veto by one country im suppressmg , 
amendments to the Convention, ıt was resolved that 
there should be mcorporated m the Convention and 
in the arrangements depending on ıt the declaration 
that all amendments approved by at least four-fifths 
of those voting should be adopted 

Resolutions dealing with Patents A number of 
amendments dealing with priority mghts in con- 
nexion with patents and designs were adopted Thus, 
at any tıme up to the final grant of his patent, an 
applicant should bave the mght to divide his apphi- 
cation, preserving for his new apphcation the benefit 
of his origmal application 

Again, failure to work in a Convention country an 
mvention which is the subject of a patent granted m 
that country, or the mtroduction by the patentee 
into that country of objects manufactured m another 
Convention country, shall not lead to revocation of 
the patent However, in order to prevent abuses 
which might result from the exercise of the exclusive 
right conferred by the patent, each Convention 
country shall be entitled to impose legislative 
measures providing for the grant of compulsory 
lacences to any qualified applicant In no case should 
a compulsory leence be asked for before five years 
from the date of the application of the patent or 
three years from the grant, whichever shall be t 
longer The grant of a leence should be refi 
the patentee can legitimately justify his fi 
work the invention A resolution was a 
posing a new measure to the effect th 
certificates of addition shall be freely 
principal patents on the appheationg 

It 18 mteresting to note that ma: 
ments will have the effect of bring: 
the Convention more into hne 
patent law ın Great Britain as s 
Act of 1949 

Resolution deahng with Trade Marke 
tions ın regard to trade marks were probably of um 
mmediate and of wider importance to present 
conditions of international trade Questions relating 
to the assignment and licensmg of trade marks have 
caused considerable commercial difficulties Tho” 
function of a trade mark ıs not to mdicate ownership 
but rather to guarantee that goods bearmg a tade 
mark have certain standards of quahty The recog- 
nition of free assignability and heensing of trade 
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marks ıs particularly necessary m mternational trade 
to-day where the owner must part with the title 
or use of his trade mark im order to be able to make 
it available m another country 

The Congress passed a resolution that the principle 
of free assignment of trade marks should be adopted 
by all Convention countries, subject to such limit- 
ations as the domestic law of each country requires 
to prevent deception of the publie by the transfer of 
the mark A further resolution was passed embodymg 
the prmerple that persons other than the registered 
owner may use a trade mark provided that effective 
control of the use could be ensured by the proprietor, 
and subject agam to such hmutations as the domestic 
law of each country required, so as to prevent the 
use from decerving the public 

Several other resolutions of lesser importance dealt 
with the prevention of unfair tradmg When goods 
have been sold under a trade name which 1s a word 
in the vernacular of one of the countries, ıt may 
happen that a trader in another country may attempt 
to market srmilar goods in that foreign country under 
the name which ıs a translation of this word This 
practice causes great difficulties and frequently leads 
to deception of the public These difficulties would 
be overcome by the adoption of the principle that 
the Convention countries will accept and register, m 
one and the same operation, composite trade marks 
comprising the mark m the language of origin and its 
translation mto other languages, each element of the 
composite mark bemg protected in itself 

These resolutions were supported ın prineiple at 
the Conference of the International Bar Association 
held m July m Great Britain 

The adoption of these resolutions at the diplomatic 
conference of Governments will be a great step for- 
ward to the end that problems of international 
law in regard to mdustrial property may receive 
umform solution im all countries which are party to 
the International Convention R Q Lioyp 


ELEVENTH INTERNATIONAL 
CONGRESS OF THEORETICAL 
AND APPLIED LIMNOLOGY 


HE Eleventh Internatıonal Congress of Theor- 
etical and Applied Limnology held m Belgrum 
was attended by about eighty people representing 
seventeen different nations, but, despite the small 
number of participants, the vigorous exchange of 
opmion between all and sundry was a testimony to 
1ts great value At the openmg session, held m the 
fine assembly hall of the University of Ghent on the 
evening of August 16, the members were addressed. 
by the president of the International Limnological 
Association (Dr Gunnar ‘Alm) and heard a lecture 
by the chairman of the Organismg Committee 
(Prof P van Oye) on “The Begmnings of Limnology 
m Belgrum” ‘The sıx scientific sessions, at which 
upwards of forty papers on a wide range of topics 
were read, were held in the four university towns, 
Ghent, Brussels, Louvam and Liége, between August 
17 and 23 Among many noteworthy contributions 
“special mention may be made of those by Dr Thomas 
(Zurich) on the nature of the monthly sediments 
deposited ın certain Swiss lakes, by Dr C H Mortimer 
(Windermere) on water movements mn stratified Jakes, 
by Prof W Rodhe (Uppsala) on a method of sampling 
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and analysis of lake waters by ion exchangers, by 
Dr M Lefèvre (France) on antagonisms between 
successive populations of freshwater alge, by Prof 
d’Ancona (Padua) on the changes mduced by the 
environment on the marme plankton m the lagoons 
of Venice, and by Prof Lenz (Plon) on problems 
concerning chironomid ecology, the last m particular 
leading to a lively discussion 

On the Sunday afternoon a visit was paid to the 
Congo Museum at Tervuren near Brussels, where the 
members of the congress were entertained to tea by 
the Director and his wife Srymuilar hospitahty was 
afforded us on several other occasions In the course 
of the journey from Brussels to Louvain the large 
centre for fish-culture at Linkebeek was visited under 
the guidance of the director of applied limnology, 
Dr M Huet, who also led a three-days tour of 
south-east Belgium durmg August 24-26, comprising 
visits to the prierpal rivers, to the Michel dam, to 
the thermal establishment at Spa, and to the grottoes 
at Han At the concluding session held at Liège on 
August 23, a committee consisting of Drs Mortimer, 
Ohle and Rodhe was appointed to study and co- 
ordinate and, 1f needs be, mitiate, new methods for 
hydrobiological investigation. The next congress 
will be held m Cambridge during August 1953 

F E Farrsce 





AIRCRAFT-LANDING AIDS IN 
BAD VISIBILITY 


AF a meeting held at Bırmıngham on September 5 
of Section A (Mathematics and Physics) of the 
British Association, Mr E 8S Calvert presented a 
paper entitled “Visual Aids for Landing m Bad 
Visibility, with Particular Reference to the Trans- 
tion from Instrument to Visual Fight” Mr Calvert 
said that durmg the past five years radio approach 
aids have been installed at all major airports to 
enable aircraft to land ın conditions of bad visibility 
or low cloud By means of these aids a pilot who 1s 
adequately trained in instrument-flymg can ahgn his 
aircraft with the runway and bring ıt down to a 
height of about 200 ft without seeing the ground 
The rest of the approach and landmg, however, have 
to be made visually, and this means that the pilot 
has to make a rapid transition from instrument to 
visual flight when near the ground At 200 ft the 
aircraft 18 still about three-quarters of a mile from 
the end of the runway, and to bridge this gap a 
pattern of hghts about 1,000 yd long is laid down m 
the approach area This pattern must be such that 
a pilot seeing only a portion of ıb can determine the 
aircraft’s attitude, position and direction of motion, 
and the rates at which these are changing The hghts 
must be suitable for use by day as well as by night, 
and for this reason have to be of high mtensity The 
intensities being used at present are of the order of 
100,000 candles 

During the radio portion of the approach, the pilot 
obtains his positional information either by lstenimg 
to a voice m his earphones, or by looking at a meter 
on his mstrument panel From this he has to find 
the headimg which will bring him on to the runway, 
a task which ıs particularly difficult when there 1s 
a cross-wind which varies with height He also has 
to watch his flight mstruments and manzpulate the 
controls ‘His mind ıs therefore fully occupied when 
he sees the lights, and transition from instrument to 
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visual fight is difficult If he makes the transition 
at 250 ft , then he will be flymg on visual references 
for only 30 see prior to touch down With improved 
instrumentation the aircraft could perhaps be brought 
down to 100 ft, m which case this time would be 
reduced to 15 see The problem ıs, therefore, to find 
a pattern for the approach hghts which will provide 
indications which the pilot can interpret instantly 
without having to use mental processes different from 
those which he has learnt to use m good-weather 
flying 

The first patterns to be tried consisted of single 
and multiple lines parallel to the extended centre-line 
of the runway, and these were followed by vees and 
funnels Fhght tests on these patterns extending 
over several years showed that in bad visibility the 
impressions of the pilot when he first picks up the 
lights often fail to correspond with the real situation 
In other words, his first umpressions are often illusions 
Three illusions are commonly reported as follows 
(1) The runway lghts appear to ‘float m space’, or 
‘stand on end’, that ıs, they appear as an inverted vee 
in the vertical plane instead of a pair of parallel lines 
in the horizontal plane Also the pattern has ‘no 
depth’ and appears to be at a varying distance As 
a result the pilot ‘loses his ground plane’ and has a 
strong umpulse to pull up (2) The approach lights 
appear to ‘swing from side to side’ or ‘drift out of 
the field of view’, so that mstead of descending on a 
straight course, the pilot ‘weaves’ from side to side 
(3) A strong mmpression of the horizon is suddenly 
built up in the pilot’s mind, although he knows that 
he cannot tell where the horizon 1s without referrmg 
back to his mstruments. When the pilot is suffermg 
from fatigue or 1s m @ state of mental stress, this 
conflict causes feelings of confusion and frustration, 
and in extreme cases of vertigo 

These illusions have been studied statically by 
means of perspective diagrams, and kinematically by 
means of landing simulators It was found that when 
the effect of fog is srmulated by removmg the horizon, 
the visual indications become geometrically indeterm- 
inate. In other words, the same picture represents 
a large number of different situations If, therefore, 
a pilot tries to correct an error by observing only the 
visual mdications, he can scarcely avoid being con- 
fused by their ambiguity 

Mr. Calvert then showed that the mdications can 
be made geometrically determmate by using a pattern. 
consisting of a lme of lights along the centre-line with 
bars of lights runnimg transversely across ıb at 
intervals The reason for this 1s that the bars supply 
the mdication of the horizontal which 1s missmg in 
the other patterns This pattern, which is now 
known as the ‘crossbar system’, was installed at 
London Airport ın November 1948, and shortly after- 
wards about a dozen installations were laid down m 
Germany, mostly for the “Berlin Air Lift’ All reports 
agree that the transition is consistently easy and 
safe, and no illusions have been reported 

Mr Calvert then described a new theory of visual 
judgment which has been developed as a result of 
collaboration between Capt Majendie of BO AC and 
his own group at the Royal Aircraft Estabhshment 
This theory, which 1s known as the ‘parafoveal 
streamer theory’, ıs briefly as follows When the 
aireraft 1s several miles from the runway the angular 
subtense of the pattern and the rate of change of the 
perspective image are small, and the plot makes his 
Judgments by scanning the pattern and comparmg 
the perspective image with an ideal one which he 


NATURE 


October 21, 1950 vol tb 


carries m his memory As the aircraft comes closer 
to the pattern, its angular subtense and the apparent 
velocity of the hghts merease At about 150 ft the 
pilot begins to stare straight ahead with his head and 


eyeballs fixed After this, he derrves his 1mpressions i 


of height and direction of motion mamly from the 
pattern formed by the paths which the retinal mages 
of the lights trace out on the parafovea, and from the 
velocity of the mages along these paths These paths 
may be called ‘streamers’, the pattern a ‘streamer 
pattern’, and the :mage velocity the ‘streamer velo- 
city’ The reason why the pilot stares 1s that ıb 1s 
easier to judge streamer patterns and streamer 
velocities 1f he keeps his eyeballs fixed, because ım 
that case the only changes m the retmal image are 
those due to changes in the streamer pattern and 
stieamer velocities 

Capt Majendie opened the discussion by showmg 
a film which he had taken of the faces of various 
pilots when makmg landmgs These showed clearly 
that at heights below about 150 ft the pilot’s head 1s 
rigid, and the eyes are starmg straight ahead, except 
for occasional quick glances at an mstrument or an 
obstruction The film also showed some calibrated 
eye-movements which indicated that a movement of 
1° could just be detected 

Mr Glenny then showed some films of landmgs m 
very bad visibility which had been made in America 
by the Sperry Gyroscope Co These also showed & 
high degree of fixated vision at low heights A notice- 
able feature of both films was the expression of stram 
on. the faces of the pilots 

Mr Parker, speakıng on behalf of the Ministry of 
Civil Aviation, said that the ‘crossbar system’ at 
London Aport has been very successful During 
the past two winters many landings with passengers 
have been made on ıt ım visibilities as low as 300 yards 
The principles on which ıb 18 based are now generally 
accepted in Great Britam, and are bemg mcreasingly 
accepted abroad It is one of three systems recom- 
mended by the International Civil Aviation Organisa- 
tion, and about eight foreign countries are already 
installing ıt at ther major airports It ıs therefore 
quite possible that the ‘crossbar system’ will become 
the standard approach hghting system of the future 


PERIODIC FLUCTUATION IN THE 
LENGTH OF THE DAY 


PAPER by H F Finch “On a Periodic Fluctua- 
tion m the Length of the Day’? gives a full 
account of the performance of a number of quartz- 
erystal clocks employed m the Greenwich Time 
Service Soon after the mtroduction of quartz clocks, 
thew errors on a long-term basis were predicted, and 
the clock correction E was represented very closely 
by the expression H=a-+bt--ct?, where t 18 reckoned 
in tıme from some arbitrary epoch, and a, b, c are 
constants the values of which were derived from a 
series of time determimations extending over many 
months 
By applymg the adopted current corrections to the 
standard clocks and using daily mtercomparisons, ıt 
was possible to deduce the amount of correction for 
the clock controlling the time signal, prior to trans- 
mussion Although the method succeeded for a time, 
m the autumn of 1945 the observed clock corrections 
began to diverge from those predicted, the clocks 
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appearing to have undergone an acceleration of rate, 
and a retardation in the period of rotation of the 
earth was suspected In subsequent years, as more 
clocks became available, the same phenomenon was 
im evidence, bub ıt was not until the sprmg of 1949 
that a definite retardation among a number of clocks 
was noticed The suspicion of a seasonal fluctuation 
in the earth’s period of rotation led to an examimation 
of the final corrections to the times of emission of the 
Rugby tıme signals which are under the control of 
the Greenwich Time Service, and a full account of the 
mvestigations and the conclusions 1s given m Fimch’s 
paper 

It appears that there 1s a vanation of the order 
0001 sec and an accumulative effect in time of 
approximately 0060 sec Similar results were 
obtained by N Stoyko?, who published his mvestiga- 
tions during 1936-37, but his work did not recerve 
much attention at the time An attempt to account 
for the phenomena of the slowmg of the earth in 
spring and of rts acceleration m the autumn was made 
by van den Dungen, Cox and van Miegham®, who 
used observations of the barometric pressure over 
the surface of the earth at drfferent seasons They 
showed that the effect could be accounted for in part 
by changes in the earth’s moment of mertia due to 
seasonal changes ın the distribution of air masses, 
but owing to incomplete data further investigation 1s 
required 

It may be pointed out that Chapter 5 of “The 
Atmospheres of the Earth and Planets”, edited by 
Prof G P Kuper, deals with the work of Whipple, 
Jacchia and Kopal on seasonal changes in the upper 
regions of the atmosphere The whole upper atmo- 
sphere at a height of about 78 km appears to rise m 
spring by 8 or 9 km and to drop again by the same 
amount ın the autumn No reference is made m 
Finch’s paper to this phenomenon, which may have 
to be taken mto account m future explanations of 
the seasonal changes m the earth’s rate of rotation 
The fluctuation of approximately annual period in the 
mean longitude of the moon, deduced from occultation 
observations, 1s much too large to be explamed by 
the variations in the rotation of the earth 


1 Mon Not Roy Astro Soe , 110, 1 (1950) 
3C R Acad, Paris, 203, 39 (1936), 205, 79 (1937) 
8 Bul Cl Ser Acad roy Belgique, 5, Series 35 (1949) 


PACIFIC SCIENCE BOARD 
ANNUAL REPORT FOR 1949 


HE third annual report of the Pacific Science 
Board, covering the year 1949*, reviews briefly 
the work of the Seventh Pacific Science Congress, 
which was convened at Auckland and Christchurch 
durmg February 2-22, 1949, the Congress was 
attended by representatives of twenty-four countries, 
and more than five hundred papers were presented 
Plans are now well advanced for the publication of the 
proceedings of the Congress, and the present report 
lasts some articles describmg the work of the Congress 
m general or m specific fields 
The Co-ordinated Investigation of Micronesian 
Anthropology programme consisted largely of con- 


tmumg work by the participants on their final reports, 


* Pacific Science Board Third Annual Report, 1949 Pp 154, 
(Washington, DC National Research Council, 1950 ) 
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of which twenty-six have now been accepted by the 
Board The titles of these are hsted in the report of 
the Board, and the reports are expected to be pub- 
lished by the sponsormmg institutions or m appropriate 
scientific journals The proposal to appomt three 
anthropologists to the staffs of the civil admmustrators 
m the Palau, Truk and Marshall Islands could not be 
iumplemented m 1949, but five anthropologists are 
already used by the United States Navy ın its Civil 
Admunistration Units ın the Trust Territory The 
programme was extended m March 1949 to melude 
other fields of science and 1s known as Scientific 
Investigations ın Micronesia. Ten participants were 
appointed to carry out field work m the Trust 
Territory m anthropology, hnguistics, botany and 
zoology 

The Insect Control Committee for Micronesia has 
sponsored a detailed study of Achatina fuleca in 
various islands in the Trust Territory with the view of 
determing the variation m populations, extent of 
damage to crops, local predators, etc , and has sent a 
technician to mvestigate the possibility of processing 
1t for human or animal food Reports have been 
received that the wasp, Scola ruficornis, that preys 
on the rhmoceros beetle (Oryctes rhinoceros) has 
become well established m western Samoa Under 
the Conservation Commuttee for Micronesia, problems 
of the trochus shell (Trochus niloticus) fishery and of 
the robber or coconut crab (Birgus latro) have been 
mvestigated, as well as the damage to water supply 
and agricultural land resulting from mining operations 
on Angaur in the Palaus 

As a result of a report by Dr C J Fish with Mary 
C Cobb on “Noxious Marme Animals of the Central 
and Western Pacific”, the Pacific Science Board has 
been requested by the United States Office of Naval 
Research to consider the prepaiation of a handbook 
that could be used by those stationed ın the area 
on poisonous and otherwise dangerous animals m the 
Central and Western Pacific Prospects for the 
realization of the high purpose of furthering scientific 
research m the Pacific through the agency of the 
Pacific War Memonal, which was established as a 
scientific foundation dedicated as a lving memorial 
to those who served with the Armed Forces of the 
United States in the Pacrfic, depend on the avail- 
ability of substantial support which has not yet 
materialized Details of the Fulbright programme 
are mcluded m the report, as well as a summary of 
the muitial programme of the South Pacific Research 
Couneil for 1949-50 

Field projects approved by the Board include a 
Pilot Nutrition Study m Micronesia, with special 
reference to children, a mid-Pacific oceanographic 
project, a serological survey of the Pacific area, an 
anthropological and ethnographical study of the 
Southern Rynkyn Islands, a botanical study of New 
Caledonia, a filariasis survey of Tahiti, a study of 
diabetes mellitus m Guam, an anthropological and 
archeological survey of Sarpan and an ethnological 
study of the Gilbert and Elhce Islands Substantial 
progress is bemg made through the co-operation of 
the United Nations Social and Economie Council and 
its specialized agencies m awakening countnes of the 
Paeifie Area to the urgent need for taking measures 
to conserve their renewable natural resources During 
the year the executive secretary of the Pacific Science 
Board visited the French Institute of Oceania, at 
Noumea, which ıt 1s hoped will mereasingly become 
a base for mternational co-operative research m 
various fields of science 
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The Editors do not hold themselves responsible 
for opumons expressed by therr correspondents 
No notice rs taken of anonymous communications 


Photo-electric Measurements of the Density 
of Tracks in Nuclear Emulsions 


GRAIN-COUNTING 18 an important method for the 
study of charged particles in photographic emulsions 
The method 1s well suited for the Ilford C 2 emulsion 
and others of a similar kind, but does not work for 
heavily 1onizmg particles ım electron-sensitive emul- 
sions, for example, the Ilford G5 We have measured 
the density of the tracks m such cases 8 by a photo- 
electric method 

A slt was mounted ın the eyepiece of: a microscope 
and the divergent hght passing through the slit was 
allowed to fall on the cathodé of a photo-multipher 
tube (RCA 1 P 21) A portion of the track was 
adyusted symmetrically m the slit and the resulting 
photo current measured m terms of the current 
without track Figs 1 and 2 grve the results of such 
measurements for 55 tracks from @ 5 plates exposed 
during a balloon flight to an approximate altitude of 
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EE ERESEN!” PAA 1i tT) shoulder, to act as an armature A mount- 
|| BalBl | | ZAIT] mg 18 now necessary to clamp the butt of 
CAAO AT tT TT | the emey firmly and to support s 
200 300 Integrated small electromagnet, algned with the 
“lent of “aoe armature, and energized by an alternating 
Fig 1 Histogram of integrated densities for a track-length of 400 u of 55 current The mains supply via a trans- 
tracis m ford 8 alsin former ıs suitable for this 
pads $ With liquid supphed to the butt of the hollow reed 
rT (only a small head 1s needed), and the electromagnet 
A ET] Jins switched on, the capillary is tuned to resonance with 
f the applied frequency by shortening 1+ ın steps of 
A about 1/16ın The tıp of the reed will then sweep a 
1000 / path varymg from a straight line to a circle depending 
An apparently on the cross-sectional form of the capillary 
900 a and its alignment with the magnet Thus by arrangmg 
| for the position of the magnet to be adjustable, and 
800 cs by AE the reed ın its clamp, a wide variation 
may be obtamed 
700 B + mesons Streams of droplets are thrown off at various 
A pomts on the path of the reed trp, usually at points 
600 A of maximum acceleration. 

| | J zlmesons A cylinder provided with an aperture, and sur- 
500 nea rounding the vibrating tip, enables a single stream 
[7 of drops to be selected The axıs of the capıllary may 

400 be at any angle provided the trp 1s below the butt 
A series of photographs was taken over a period of 
a 15 mm showmg the stages ın the formation of one 
droplet system, and representing a continuous tame 
WH © of 3 3 sec™ Initially 1b was attempted to obtam 
200 Wt pictures using the stroboscopic Ulummation only, but 

p TT E the long exposures made necessary by the low-power __. 
100 neon lamp did not give perfectly clear results (A 10- 
E sec exposure means the superrmposition of 1,000 
[| Residual 
200 400 600 800 1000 1200 


Fig 2, Integrated density in arbitrary umts against residual 
range for tracks in Ilford G 5 emulsion 
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20 km The length of the sht corresponds to 30 y of 
track-length 
The diagrams show that 1b 1s possible to distmguish 
with certainty between m- and z-mesons The limits , 
of error indicated ım the diagrams cover all measured 
values The method ıs also well suited for tracks 
from heavy particles 
A detailed account of the method and of results + 
obtamed will be given elsewhere 
STEN- VON FRIESEN 
KRISTER KRISTIANSSON 
Physics Department, 
University of Lund 
June 16 


Production of Uniform Droplets 


A SIMPLE apparatus has been evolved which will 
generate lines, or streams, of droplets All those in 
one stream are of the same size and follow the same 
trajectory, but differ from those m another stream 
Prumary and subsidiary droplets are formed, and, by 
adjustment, diaméters ranging from 10 p. to 300 y may , 
be obtained The production of the droplet system 
is regular, and may be watched m slow motion if 
illuminated by a stroboscopic light source 

The basis of the apparatus 1s a vibrating 
hollow reed supplied with hquid A length 
of ordmary glass tubmg 3/16 m or } m 
outside diameter 1s drawn to a fine capillary 
of about 0 025 1n outside diameter and up 
to 8m long On to this reed 1s waxed a 
short piece of 1 or 15 mm steel hypo- 
dermic tubmg an inch or two from the 


droplets ) The final series of photographs, of which 
the accompanying illustration 1s one, was obtained 
using a 56-Joule, l-microsecond flash tube The 
triggering of this tube, to comeide with desired stage 
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of droplet formation, as seen through a low-power 
telescope and illummated by the strobo-torch, was 
achieved by synchronizing the trigger pulse with the 
grid signal to the strobo-torch, with a manual firmg 
switch The illustration shows the primary drop, free 
and oscillating as ıt moves away from the capillary, 
with an unstable filament of water detached from the 
1eed and about to divide into a secondary droplet and 
afterwards a number of subsidiary droplets 

To enable the diameters of the droplets to be 
measured, they were caught m shallow fabricated 
dishes contaimg castor oil! or, for thë smaller sizes, 
a mixture of paraffin o1l and hydraulic fluid If they 
successfully penetrate and hang from the surface of 
the oul, their shape remais spherical, and they do 
not evaporate for an appreciable tyme 

As one example of the use to which the apparatus 
could be put in the study of single droplet com- 
bustion, ıt was found possible, using kerosene in 
place of water and with the axis of the capillary hori- 
zontal, to ignite a stream of drops ascendmg nearly 
vertically Burning contmued at the top of the 
trajectory over a distance of 15 m and was 
maimtamed by the arrival of fresh droplets 

I believe that the umformity of size m a single 
stream of drops from the apparatus outlmed here 1s 
much greater than that obtamed with a spmnimg-disk 
type sprayer, although it has the disadvantage of 
producing only a limited quantity 

Acknowledgment is made to the Chief Scientist, 
Ministry of Supply, for permission to publish this 
letter I also wish to record my thanks to A J 
Colbourn for his assistance ın obtaming the photo- 
graphic records 

N A Dootock 
National Gas Turbine Establishment, 
Farnborough, 
Hants 
June 20 
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Adsorption of Insoluble Vapours on a 
Water Surface 


Dr C L Currine and one of us have completed 
an extensive series of measurements on vhis subject, 
and a paper embodymg them ıs now pending pub- 
Reference ıs there made to earher work, 
especially that of Cassel and Formstecher! The 

p oF 
RT dp’ 
and the methods of Ferguson and Hakes* and of 
Sugden’s? adaptation of the maxymum pressure ın 


Gibbs’s equation 1s used ın the form I’,@) = 
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bubbles method have been used to determime the 
E—p curves, which have been followed up to a value 
of partial pressure close to saturation They have 
proved very suitable methods for a wide survey of 
the field 

We have now, however, apphed successfully the 
vertical film balance to this problem, which has 
enabled accurate measurements to be made on a 
static surfaca, the contact angle bemg zero The 
vertical film balance is incorporated into the apparatus 
shown in Fig 1 The water 1s contained in a trough A, 
which enables a clean surface to be formed by over- 
flowing from B (mde Harkms and Jordan?) The plate 
D hangs m the trough, bemg suspended through a 
tube in the stopper FÆ from an analytical balance 
fitted with a mirror on the beam, so that deflexions 
can be measured by means of a lamp and scale 
Initially, the plate ıs hung ın the clean surface and 
the balance adjusted to equilibrrum The vapour of 
the adsorbate 1s passed at varying partial pressures 
over the surface through four nozzles, G, by carnage 
in a stream of ar As the surface tension decreases 
the plate rises, and the surface pressure, F, can be 
calculated directly from the observed deflexions 


Vapour 





Fg i 


The reductions of tension are almost lmear at low 
partial pressures m all cases, but merease progress- 
ively up to the saturation value As an illustration, 
m Eig 2 the calculated I’, is plotted agamst the 
vapour pressure for the case of n-hexane on water at 
0°C, 75°C and 15°C, and a clear picture is grven 
of the rapidly mcreasmg adsorption as the neigh- 
bourhood of saturation 1s approached The values 
of the adsorption at saturation may depend greatly 
on changes m surface tension, perhaps very small, 
occurring at partial pressures of vapour extremely 
close to saturation, and until we have examined this 
pomt more critically experimentally, we are uncertam 
that the values indicated in the graphs represent 
accurately the adsorption at, or very close to, satura- 
tion - 

If one assumes that the hydrocarbon molecule is 
lying flat and exposing its maximum surface to the 
water interface, then a monolayer value 1s approached 
at approximately 92 per cent of saturation, but 
above this value of partial pressure, the extent of 
adsorption rapidly imcreases to values of two to three 
tumes the monolayer value Much smaller values 
would be obtained, approaching a monolayer only, if 
ib were assumed that, as saturation is approached, 
the molecules become oriented vertically, exposing an 
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area to the surface of about 20 sq A It will be noted 
that the isotherms are convex to the pressure axis 
as is the case for the curves shown by Cassel and 
Formstecher, and for the adsorptions of all the 
insoluble vapours on a water surface investigated by 
Dr Cuttimg This ıs the rarely observed type III 
curve of Brunauer‘, and ıt ıs of mterest that pre- 
hmimary calculations show that the heats of adsorp- 
tion are less than the heats of lhquefaction, ın agree- 
ment with Brunauer’s views, which are similar to 
those of Langmuir, m whose paper the occurrence of 
multilayers recerves quantitative consideration in 
Case VI However, the above form of the adsorption 
isotherm 18 not observed only m the case of multi- 
layer formation, when certain relationships exist 
between the lives of the adsorbed molecules at the 
surface and in the subsequent layers, but would, as 
Cassel and Formstecher showed, be obtained also 
when the adsorption 1s less than a monolayer if the 
film were gaseous with the attractive correction 
preponderating 

One of us (R H O )ısa holder of a maimtenance 
allowance from the Department of Scientific and 
Industrial Research, and a Royal Society grant has 
partly defrayed the cost of the mvestigation 

R H OTTEWILL 
D C JonzEs 
Queen Mary College, 
University, 
London, EÈ 1 
May 7 
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Chem Soc , 27 (1924) 


3 Harkins and Jordan, J Amer Chem Soc , 52, 1751 (1930) 
‘ Brunauer, “The Adsorption of Gases and Vapours’’, 150 (1945) 
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Positive Point-to-Plane Spark Breakdown 
of Compressed Gases 


Tue increase of spark breakdown potential of gases 
with merease of pressure does not apply for all 
electrode configurations It has been shown!‘ that 
an anomalous decrease occurs 1n the positive pomt- 
to-plane breakdown potential of some gases at several 
atmospheres pressure 

An investigation of this effect usmg air, nitrogen 
(oxygen-free), ‘Freon 12’ and sulphur hexafluoride is 
bemg made ın this Department Examples of spark 
breakdown voltage—pressure curves obtamed for these 
gases are shown in the accompanymg graph, together 
with details of the gap configuration It seems from 
these results that two conditions are necessary for 
the existence of this phenomenon (1) that a diver- 
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gent field configuration, with the high-field region at 
the anode, be used, and (2) that spark-over occurs m 
a gas which forms negative 1ons In the case of 
positive pomt-to-plane spark-over im a gas mixture, 
only one electron-attachmg gas ıs necessary, for 
example, compressed arè? and commercial nitrogen 
exhibit this effect, whereas nitrogen (oxygen-free) 
does not 

At pressures between the critical pressure, Pe 
(where the corona onset curve comeides with the 
spark breakdown curve), and the pressure correspond- 
mg to the maximum breakdown voltage, Pm, the 
sparking paths are curved Howell? has reported on 
this, and photographs of curved sparks, taken from 
two mutually perpendicular directions, have been 
obtamed here In electron-attachmg gases at pres- 
sures below the critical pressure, 2 visible, fan-shaped 
corona, at the anode precedes spark-over At pressures 
higher than Pe, sparking occurs without corona, no 
corona has been observed here m nitrogen (oxygen- 
free) at pressures higher than 30 Ib per sq. m abs, 

These phenomena may be tentatively explamed by 
considering the effect of pressure merease on the 
mechanisms of positive streamer formation 

The lateral spreading of electrons at the tıp of a 
Townsend avalanche probably decreases with crease 
of pressure This causes mcreased field distortion by 
positive space-charge and, therefore, facilitates the 
production of photons by electron-positive ionic 
recombination’ Increase of pressure also increases 
the absorption coefficients for these photons The 
chance of a streamer developing across the low-field 
regions of a point-to-plane gap is therefore mcreased 

These considerations seem to explain the observed 
effects ın nitrogen, where initial streamers caused 
breakdown Such self-sustamimg streamers could also 
cause spark-over ın electron-attachmg gases at 
pressures higher than Pe 

In electron-attaching gases at pressures lower than 
Pe, other mechanisms occur which reduce the field 
distortion of a primary avalanche and make ıb less 
hkely for a streamer to cross the gap. Most important 
of these streamer-quenching mechanisms is probably 
the attachment of avalanche electrons, especially 
those at the rear of the advancing tip, forming 
relatively ummobile negatrve ions This reduces the 
ionization and the yield of photons m an initial 
avalanche In certain gases, for example, CCI,F,, 
dissociation processes cause molecules with high 
electron affinities to be introduced ın the avalanche 
path® 











ENEN 
CAA 


RANJE 


Corona onset and spark breakdown 
voltages (kV ) 





RAN A 


AWE 
ANY 





0 20 40 60 80 100 120 
Gas pressure (Ib /sq in abs ) 


N 


No 4225 October 21, 1950 


In electron-attachmg gases at pressures lower than 
P., quenched streamers spread photo-electrically over 
the pomt to form a self-sustammg corona This 
corona effectively extends the pomt and makes the 
apphed field less divergent 

- The positive ions created ın the corona constitute 
a mid-gap space-charge which further distorts the 
field At pressures below Pm, 16 1s assumed that this 

«space charge does not reduce the field at the face of 
the corona sufficiently to prevent axial breakdown 
streamers At Pm reduced diffusion of positive 10ns 
1s assumed to mecrease space-charge distortion so 
much that breakdown streamers are forced to take 
curved paths 

Smce the curved sparks follow fairly low-field 
paths, the condition of axial breakdown ıs bemg 
approached Increase of pressure beyond Pm, there- 
fore, enables curved streamers to develop with less 
field distortion The spark breakdown-voltage and 
corona current at spark-over would be expected to 
decrease at pressures above Pm * This decrease of 
spark breakdown-voltage and breakdown corona- 
current will continue until pre-onset streamers 
mitate axial breakdown of the gap with field distor- 

*-~tion due to corona space charge at zero 
T R Foord 
Electrical Engmeermg Department, 
Queen Mary College, 
University of London, E 1. 
June 19 
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Energy in Electrostatics 


DirricuLtres encountered by Stoner?* and Guggen- 
heim?" in their attempts to apply thermodynamics to 
systems which contain magnetizable matter have 
made these writers aware of important defects m the 
usual development of the notion of energy m the 
theory of magnetism and in the analogous theory of 
electrostatics The difficulties occur at the outset, 
when it ıs desired to write a general equation to 
express the first law of thermodynamics, such an 
equation must allow for density change in the 
material substance of the system and must include 
a term to allow for variation of magnetic energy It 
is then essential to express this latter variation m a 
form which is valid when the material bodies ın the 
system are deformable Stoner and Guggenheim 
have not done this, and, besides, their discussion 
excludes systems m which hysteresis can occur. In 
the remarks which follow I refer to the analogous 
electrostatic problem 

The objection insisted upon by Guggenheim to the 
available accounts of electrostatics 18 that the theory 
is constructed with the particular relation D = KE 
especially m mmd, and that m consequence these 
accounts fail to establish notions and formule of 
general validity In the case of energy and the 
formuls: pertammg thereto, there 1s serious confusion 
and error With this criticism I am m complete 
“agreement, I believe that no thoroughly satisfactory 

account of the energy in electrostatic systems has 

been presented anywhere The pecuhar difficulties 
of a general theory appear to have been recognized 
by De Donder*, who writes “Quand on étudie 
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Pénergre électrique localsée dans un champ électrique 
dû à des volumes polarisés, 11 se présente une réelle 
difficulté, nous la surmontons en nous plaçant 
respectivement au pomt de vue microscopique et au 
pomt de vue macroscopique”’. 

Guggenheim has re-examined the notion of energy 
m electrostatics and derives a work formula which he 
claims to be of general application Thus he writes 
concerning an electrostatic system which contaims 
dielectrics, “for an infinitesumal change in the system 
either of an electric charge, or a conductor, or a 
dielectric, the electrie work done on the system is 
given by 


w = | av BaD” (1) 


This ıs a mistake 

A erucial pomt? which has not been noted expheitly 
before 1s that the general electrostatic system con- 
taming dielectrics 18 not mechanically conservatwe 
That ıs to say, there ıs no function depending only 
upon the position of the charges and the configuration 
of the dielectric bodies ın the system whose decre- 
ment for a displacement of the system 1s equal to the 
work done by the mechanical forces ın the system Tt 
1s only by a detailed and formal development of the 
theory of dielectrics ab mito that this assertion can 
be fully substantiated I remark sumply but emphatic- 
ally that there 1s profound confusion in the literature 
between the notion of energy as a physical entity 
and the notion of energy as a mechanical potential 
energy function 

Consider a common statement that the electro- 
static energy of a system 18 


$ | ED dv (2) 


This ıs meant to imply that the function (2) 18 a 
mechanical potential energy function for the system 
It will be so, subject to two essential provisos first, 
that the vectors E and D should be linearly related , 
and secondly, that the dielectric bodies in the system 
should be undeformed Guggenheim insists upon the 
necessity of the first condition, and so his work formula 
(1) has been derived to apply when E and D are not 
linearly related However, he has failed to recognize 
the second condition, and consequently (1) 1s invalid 
unless this restriction is stated Guggenherm’s state- 
ment quoted above 1s thus false specifically because 
1b permits a movement or deformation of the dielectric 
bodies present m the system 

It ıs easy to modify (1) so as to make it apply gener- 
ally Consider an electrostatic system which consists 
of a distribution of charge with density p ın a volume 
v, and a dielectric body oceupymg a volume v, If 
SW 1s the work done by the mechanical forces ın the 
system during an infinitesrmal movement of the 
system, write (1) m the form 


sw = — | EaD a oe | ESE dv — | EP dv, 


where P is the polarization This formula holds, pro- 
vided the dielectrics in the system are undeformed 
However, if the relation ıs rewritten as 


aw = — | ESE dv — | ESP do), (3) 


it 1s true generally 

I have discussed elsewhere? the method of Helm- 
holtz for derrvmg the mechanical force acting in a 
dielectric This method mvolves deforming the 
dielectric and calculating the work done by the 
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mechanical forces acting ın the system from the 
energy function (2) when E and D are lmearly related 
or by use of the formula (1) m the general case 
Strange and ‘elaborate expressions for the force acting 
on the dielectric are obtamed® Larmor and Livens 
reject the Helmholtz method and the results obtamed 
by its means, and propose instead an elementary 
formula for the force acting on the dielectric derived 
directly from the notion of a polarized medium I 
have shown that the deformation method leads to 
the formula of Larmor and Livens provided the work 
done in the deformation is calculated from (3) instead 
of from (1) or (2) 

Finally, I have shown’ for the case of a fwd 
dielectric how to derive the equation sought by 
Stoner and Guggenherm to express the first law of 
thermodynamics The method has since been extended 
to obtain the corresponding equation for sohds 

W B Smrra-Waire 

University of Sydney 

June 19 
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Change of Resistivity by Cold Working 
at Liquid-Air Temperature 


THE relative change of resistivity (Ap/p) with plastic 
deformation at liquid-air temperature has been 
measured on several materials Wires of copper, 
silver and aluminium which had been soft-annealed 
were stretched The tension producmg the extension. 
as well as the resistivity were measured The tension 
was removed after extension, and the resistivity was 
measured when there was no stress on the wire The 
tension was then applied and mcreased so as to pro- 
duce further plastic deformation At an extension of 
approximately 10 per cent, the wire was removed from 
the hquid air and allowed to warm up to room 
temperature or heated to a higher temperature The 
wire was then again placed m liquid air and the 
resistivity measuied The tension required to pro- 
duce further plastic deformation was then determined 
as well as the resulting change of resistivity Ap/e 

It can be seen from the accompanying graphs that 
there ıs' a discontmuity ın the Ap/p versus Al/l curve 
at the pomt where the temperature of the specimen 
was increased for a short while There ıs no corre- 
sponding discontimuity m the tension versus Al/l 
curve The minimum ime for which the specimen 
was kept at room temperature was 10 mn No 
further decrease ın A¢/p was observed 1f the specimen 
was kept at room temperature for longer periods (up 
to 18 hr )} 

For aluminium the relative decrease ın Ap/p was 
considerably larger than for copper or silver The 
effect of keeping the specimen at higher temperatures 
up to 150° C was investigated for copper and silver 
No further decrease ın Ap/p was observed 

As the curves of tension versus Al/i are continuous, 
whereas there are discontmurties in the Ap/p versus 
Al/l curves, the experuments show that the mechanism 
producmg hardening by cold work is at least m part 
different from that producing the change of resistivity 
This might explain the discrepancy between the 
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Above Copper drawn at —183° C to 8 per cent extension, 
allowed to warm up to 20°C and kept there for 3 hr , then drawn 
further at —183° C to an extension of 11 per cent 
Below Silver drawn at —188° C to 12 per cent extension, 
heated to 140° C and kept there for 10 min , then drawn further 
at — 183°C to an extension of 17 per cent 
x—x, Apip versus Al/l, o—o, tension versus Alfi 


observed values of Ap/p and those calculated from 
the work done m producing dislocations 

The magnitude of Ap/p depends to a very great 
extent on the annealing temperature, slightly different 
heat treatments changing Ap/p by a factor of 2 The 
previous history of the specimen may also be 
important The discontmuity in the Ap/p versus 
Aljl curve, howéver, always occurred 

The investigation ıs bemg contmued These 
measurements were made under the direction of 
Prof M J Druyvesteyn (Delft), to whom we express 
our thanks One ofus (W H A) also wishes to thank _ 


the South African Council of Scientific and Industrial * 


Research for a research grant which made it possible 
for him to attend the Technische Hogeschool, Delft 
J MOLENAAR 
Dutch State Mines, Heerlen 
W H Aarts 
University of the Witwatersrand, 
Johannesburg June 19 
1 Sondhemer and Mackenzie, Phys Rev , 77, 264 (1950) 


Absorption Spectrum of Tin Vapour in 
the Schumann Region 


As part of a programme of studies of absorption 
spectra. of vapours of metallic elements in the far 


y 


ultra-violet}, exploratory observations have now been _ 


made for tin, with the results here described 7 
The Sn I emission spectrum has been subjected to 
careful study by Meggers*, who made new observa- 
tions from 41,697 to the end of the photographic 
infra-red, and also embodied bolometer measurements 
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made by other observers ın the photographically 
maccessible region All terms and transitions classi- 
fied by him belong to the series spectrum, volving 
excitation of one of the 5p electrons from the 5s? 5p? 
ground-configuration, though he surmises that a pair 
_ of superfluous levels found may be part of the 5s 5p? 
configuration Some of the terms of the latter are likely 
to le above the first 1omzation potential of tm (7 3 
2 volts), and ıt ıs expected that combinations , with 
these will show up better m absorption 
With an arrangement similar to that used m the 
cases of indium and gallium!, the absorption spectrum 
of tm vapour has been photographed ın the range 
1,100-2,300 A 
At a furnace temperature of 1,600° C, many 
absorption lines were obtaimed, all, or nearly all, of 
which are believed to belong to tim and not to 
impurities Of twenty-one lines m the 1,600-1,800 A 
range, seventeen are new The remaimimg four, 
namely, AA 1,793 4, 1,753 3, 1,729 2, 1,714 1, were 
observed ın emission by Meggers, but are unclassi- 
fied, these four Imes are thus shown to be com- 
bimations with the ground-term 5*P Many of the 
Imes of this group are diffuse, and a few of consider- 


«_ able breadth (10-20 A) In the range 1,300-1,400 A 


there occurs a strong trrplet exhibitmg the tervals 
of the ground-term 

At 1,800° C the broader lines in the 1,600-1,800 A 
range become so wide as to obliterate mtervening 
structure At this temperature also, all the stronger 
combinations with the ground-term listed by Meggers 
above 1,800 A are present ın absorption 

For these initial exposures, fast coarse-gramed 
plates were used, and the complication of impressing 
good wave-length standards was avoided In order 
to make as complete an analysis as possible, umprove- 
ments ın these respects are mn hand For the present, 
occurrence of the ground-term intervals in the rather 
rough measurements possible enables the placing of 
three new levels, each having J = 1, at the followmg 
positions with respect to Sn IT 5s? 5p °P,),° 


Level em ~ above Sn II 5*P iy 
A 16,797 + 10 
B 2,611 + 5 
(ef 1,246 + 5 


2 Ww 
Department of Physics, 

Imperial College of Science and Technology, 
London, SW 7 June 7 
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‘Sudden Commencements’ in Geomagnetism 


‘SUDDEN commencements’ which appear in mag- 
netogram traces have been recognized ın the past 
more or less by their sumuarity to accepted typical 
movements, and the ‘normal’ sc has been sub- 
divided into two types according as the main move- 
ment ıs preceded by a smaller movement in the 
opposite direction or not In the paper on ‘sudden 
commencements’ by H W Newton! in 1948, the 
second type was regarded as one showing the prelimin- 
ary movement im all three traces, though m the later 
analysis ıt was shown that the mitial movement or 
‘tal’ might take place m one element only, such as 


“2H or D _ The frequency m which the tail movement 


was observable m D and not m H was shghtly greater 
than vce versa 

A recent note by Ferraro and Parkmson? has 
suggested that the frequency of occurrence of type IT 
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Fig 1 Sudden commencement, May 13, 1921 


so’s may be a function of geomagnetic longitude, 
bemg a mmimum at the longitude of Honolulu and 
a maximum at that of Greenwich or Abmger In the 
note the types of so are defined only m relation to 
the horizontal force H This 1s, of course, possible, 
since the definition ıs to some extent arbitrary, but 
1t leaves out the cases ın which the preliminary move- 
ment ıs apparent ın D, though not ın H With this 
definition, the ratio of type IT sc’s to all so’s for 
Greenwich as derived from Newton’s paper would 
read 0 42 instead of 0 55 It would still leave the 
Greenwich pomt high on the graph, however 

As a rough test of the valdity of the graph, the 
corresponding frequency of sc’s showing the pre- 
lammary movement m H only was computed for 
Sitka (geomagnetic longitude 275°) Published copies 
of the magnetograms for that station were available 
for the three years 1946-48 by courtesy of the US 
Department of Commerce, Coast and Geodetic Survey 
The result showed a frequency of type II s c’s com- 
parable with Abmger, though the longitude would 
indicate from the graph a mmimum similar to 
Honolulu Too great weight cannot be placed on this 
result, obtamed from only three years magnetograms, 
and Sitka may be an anomalous station Some 
further evidence, though again for a very short period 
of time, was available from the Journal of Geophysical 
Research, sc’s for 1949 being classified as above 
Hermanus, longitude 80°, showed a very small pro- 
portion of type II so’s, while College, Apia and 
Amberley, with longitudes all near that of Honolulu, 
gave high proportions, of the same order as Abinger 

A feature which would be expected from low-lat1- 
tude stations like Honolulu and Tucson ıs the marked 
reduction m the amplitude of oscillations observed m 
the trace durmg storminess This 1s illustrated by the 
traces at Potsdam and Honolulu during the first few 
hours of the great storm of May 13, 1921 (Fig 1), 
which show also the very gradual build-up of’the s c 
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at Honolulu. One possibility is that the ‘tail’ effect 
m $0’s may be connected with such oscillations, as 
movements found durmg storm periods bear strong 
resemblance, superficially at least, to sc types 
(Fig 2a) At times, too, the sc cannot be separated 
from the subsequent oscillations of the storm (Fig 
2b), merging imperceptibly mto them, while at others 
anormal sc at one station may appear as a suc- 
cession of strokes or oscillations at another (Fig 2c). 
If the serrated nature of the magnetogram traces 
during storms 1s due to superimposed oscillations, the 
presence of the ‘tail’ may also be explamed m this 
way One would then expect dependence on geo- 
magnetic latitude in their occurrence, as the oscilla- 
tions merease with latitude, but the evidence from 
stations like Apia and Hermanus would scarcely 
support this A possibility 1s that the absence of the 
prelmınary movement at some stations may be due 
to damping caused by mduced ionospheric currents , 
the differmg rates of change with time of the mam 
stroke when sc’s at several stations are compared 
would suggest such dampmg But evidence from a 
number of widespread stations would be necessary to 
establish such effects 

This note 1s communicated by courtesy of the 
Astronomer Royal. 

W Jackson 
Royal Greenwich Observatory, 
Herstmonceux Castle, 
Sussex Aug 1 

1 Mon Not Roy Ast Soc, Geophys Supp , 5, 159 (1948) 
2 Nature, 165, 243 (1950) 


Role of the Thyroid in Sexual Development 
in the Male 


CONSIDERABLE work has been done in the field of 
thyroid physiology , but the role of the thyroid m 
male fertility needs further clarification, since ex- 
tremely variable results have been observed, due, ıt 
is believed, to species and breed differences, age and 
stage of sexual development, dose and duration of 
the hormone admmustration, plane of nutrition and 
environmental temperature With the previous work 
m view, an attempt has been made to study the 
effects of known. levels of thyroid stimulation and 
inhibition, under natural environmental conditions, 
upon the gonads, that ıs, on spermatogenesis, the 
development and secretory activity of the mterstitial 
cells, accessory male organs, sex behaviour and semen 
evaluation of the growmg male rabbit and the ram 
at various stages of sexual development 

In a series of experrments, it was observed that 
mild hyperthyroidism within the physiological range 
stimulated spermatogenesis and increased the secre- 
tory activities of the mterstitial cells of the testis 
as judged by the growth and functional activities 
of the accessory male organs and the sex behaviour 
m. growing male micet, buck rabbits and rams On 
the other hand, thyroidectomy or prolonged thiouraenl- 
treatment mterfered with the normal process of 
spermatogenesis, the semmuferous tubules showed 
atrophic and degenerative changes, the spermato- 
gomal cells bemg disorganised and the tubules 
appearmg to contan an abnormal accumulation of 
cells The Leydig cells showed greater abnormal 
appearances, and the normal interstitial spaces 
showed an merease in the fibrous tissue but with 
reduced cellular elements Mild hyperthyroidism 
resulted m precocious sexual development in the 
young male rabbit and the ram, while prolonged 
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hypothyroidism or severe hyperthyroidism mterfered 
with the normal reproductive processes 

Thyroxine-treatment at the above levels greatly 
umproved the sexual libido and sex drive in the buck 
rabbit, ram and boar, which previously had shown 
lessened sexual libido and poor sex drive Thyroidal 
stimulation during the non-breeding season prevented 
to a great extent the seasonal variations im sexual 
desire and quality of semen m the young ram There 
was a considerable improvement in the semen of the 
treated buck and the ram Continued admmustration 
of larger doses of thiouracil to the growing male 
markedly impaired the sex behaviour and the semen 
was of very poor quality The degree of ımpawment 
of these functions depended upon the age of the 
treated male, dose and duration of treatment and 
the environmental conditions 

The mechanism whereby the thyroid influences 
gonadal functions probably mvolves a complex series 
of interactions The depression of sexual develop- 
ment during hypothyroidism may be due, ın part, 
to reduced secretion of the pituitary gonadotrophins, 
while the mcreased functional activities of the testes 
and accessory male organs of young mice’, the buck 
and the ram, observed ın mild hyperthyroidism, is . 
probably due to the mereased output of hypophyseal 
gonadotrophic hormones which in the presence of 
thyroxime are responsible for the growth of the male 
sex organs The follicular stumulatmg hormone 
stimulates the growth of the seminiferous tubules, 
and the increased production of luternizing hormone 
stimulates the secretion of the male sex hormone by 
the Leydig cells of the testes The mereased output 
of the male sex hormone m turn is responsible for 
the growth and functional activities of the accessory 
male organs and sexual behaviour Further, the 
thyroid hormone may also facilitate the utilization 
of hypophyseal gonadotrophic and gonadal hormones 
by the organism due to its metabolic conditioning of 
the cells mvolved 

I am mdebted to Dr J Hammond and Dr A 
Walton for ther help and to Mr A G Carruthers 
for statistical analyses of the results 

M Magsoop 
School of Agriculture, 
Unrversity of Cambridge 
May 26 

1 Magsood, M , and Reineke, E P , [Amer J Physol , 162, 24 (1950)] 


Effect of Acetoacetic Acid on Reduced 
Glutathione Content of Blood in Rabbits 


Nath and Brahmachari? have shown the hyper- 
glycæmıc effect of mjections of sodium acetoacetate 
in rabbits Lazarow? has attempted to correlate the 
diabetogenic action of some chemical compounds 
with ther ability to lower the reduced glutathione 
content of the blood Wath the view of findmg whether 
acetoacetic acid mfluences the reduced glutathione 
content of blood, some experiments were conducted 
on rabbits The number of animals used was ten 

It was found that the repeated mjection of small 
doses gradually mcreasmg from 25 to 75 mgm /kgm 
of body-weight of sodium acetoacetate to rabbits 
lowered the reduced glutathione content of their 
blood on an average by 40-50 per cent m twenty 
days 

The effect of single massive subcutaneous injection 
of sodium acetoacetate was also studied The doses 
employed were 100, 200 and 300 mgm /kgm. of body- 
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weight Two animals were used for each dose Tt 
was found that, dependmg on the dose, the reduced 
glutathione content of the blood was reduced by 
30-66 per cent A second subsequent massive 
injection to the same animals on the next day resulted 
in. lowering the reduced glutathione content still 
further 

Gregory and others? have found that the mjection 
of anterior pituitary preparations lowers the gluta- 
thione content of tissues Recently, Conn’ has 
shown that there is a direct correlation between the 
production of a transitory diabetes in man produced 
by injecting a purified adrenocorticotrophic hormone, 
and the blood-glutathione level Leech and Bauley® 
have investigated the effect of alloxan, and they 
found that the blood-glutathione content may fall to 
near zero values on alloxan myection In view of 
these findings and the results reported here, 16 may 
be suggested that the lowering of reduced glutathione 
content of the blood ıs ın some way responsible for 
the onset of diabetic troubles and vce versa, thus 
substances causing such reduction of reduced gluta- 
thione may mcrease susceptibility to the development 
of diabetes 

M © Naru 
V G HATWALNE* 
University Department of Biochemistry, 
Nagpur 

* Research Fellow, Indian Council of Medical Research 
1 Nath, M C,and Brahmachan, H D , Nature, 154, 487 (1944) 
t Lazarow, A , Physiol Rev , 20, 48 (1949) 
* Goss, H , and Gregory, P W , Proc Soc Exp Bul and Med, 32, 

681 (1985) Gregory, P W , and Goss, H , Growth, 3, 159 (1939) 

‘Conn etal, J Lab and Oln Med , 88, 651 (1948) 
ë Leech, R S,and Bailey, © C,J Bul Chem , 157, 525 (1945) 


A Possible Correlation Between the Zinc 
Content of Liver and Blood and the Cancer 
Problem 


In biochemical literature various metals are con- 
sidered to be related to protems present m the 
human body These metals can be regarded as 
‘tracers’ for these proteins It was thought worth 
while to try to estimate these protems by analysmg 
ash of tissues and body hquids by means of the 
spectrograph for these metals The duirect-current 
carbon arc gives satisfactory results 

Among the elements iron, aluminium, calcium, 
sodium, potassium, magnesium, phosphorus, copper, 
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Ranges of zinc concentration found in blood and hver of a, 
people with no disease (blood), b, patients with non-tumorous 
disease (blood), c, patients with malgnant growth (blood), 
d, patients with non-tumorous disease (hver), e, patients with 
neoplasms (liver), m, mean values for zinc found 
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zinc, lead, manganese, chromum, molybdenum, silver 
and silicon, determined durmg prelimmary experi- 
ments, ıt was found that m the case of malignant 
growth the range of the zinc content was extended 
Although differences of mean values found are not 
particularly significant (see table and graph), ıt seems 
of vital importance to mvestigate on one hand the 
behaviour of zme-contamimg protems m the human 
body, and on the other hand the relation between 
zme and malignant growth 


Mean values and standard deviations of zinc concentrations found in 
various samples of blood and liver 




















Stand 

Series nt| Mean | Stand | dev of 
per cent | dev mean 

| a (no disease)* 6 | 0 0007 | 0 00026 | 0 0001 

Blood+ b (non-tumorous disease) | 7 | 0 0012 | 0 00062 | 0 0002 

e (malignant growth) 7 | 0 0016 |0 0015 | 0 0006 

Laver. d (non-tumorous disease) | 7 | 0 0053 | 0 0014 | 0 0005 
e (patients with neo- x 

plasms) 6 | 0 0075 |0 0030 


0 0012 





* Cf Vallee’s value, found by using an improved dithizone method , 
mean 0 00083 per cent, stand dev of mean 0 00020 per cent 
(Vallee, B L, and Gibson,J G, J Biol Chem, 176, 445, 1948) 

+” = number of measurements 


Various samples of material have been obtained 
from Dr P Nieuwenhuyse, professor of pathology 
m the University of Utrecht, who controlled all 
tissues, blood, ete, by histological and anatomical 
mvestigation 

Results will be published in full ın Ree Trav Chim 
Pays-Bas 

N W H Avprx 

Philips Research Laboratories, 

N V Philips Gloeilampenfabrieken, 
Eindhoven 
June 20 


Dextrorotatory Acids of Tubercle Bacilli 
Lipids 

We wish to report that the dextrorotatory acids 
of the lipids of human tubercle bacilli, hitherto 
believed to be saturated acids, are o«f-unsaturated 
acids 

In a previous communication’, one of us has 
described the isolation of three dextrorotatory acids 
This was effected by the fractional crystallization of 
semicarbazones and 2 4-dinitrophenylsemicarb- 
azones of the acetol esters derived from the parent 
acids Two of these acids (Cza and Co) were solids 
and one (Cz) was a liquid It has now been found 
that the solid acids are readily separable from other 
constituents of the mixture, owmg to the sparing 
solubility of their potassium salts ın cold ether The 
analyses already grven! included somewhat low figures 
for hydrogen (calculated for the saturated acids), and 
the theory for the new formulæ with two hydrogens 
less ıs ın better agreement with the results 

The experimental evidence for the «$-unsaturation 
of these acids may be summarized as follows 

The solid acids! (CygH5,0., [«]49° -+ 11 7° and 
CagHsgO2, [a]9P° -- 48°) (all rotatory powers were 
taken in ether, ¢, 10-15) exhibited m puiified cyclo- 
hexane Amas 220 mu (log max 39) and ?mas 
219 m" (log ema, 3 9), respectively , the liquid acid? 
([7]°2° + 11 1°) gave ? may 220 mu (log emax 3 9) 

A mixture of the solid acids (from the sparingly 
soluble potassium salts, found C, 788, H, 125, 
CogHs,O, requires C, 796, H, 128 per cent 
Cz9Hs5.0. requires C, 80 0, H, 12 9 per cent) exhibit- 
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ing [a]. + 7 9°, n3$° 1 4600, Amax 220 mp (log emar 
3 9) gave, on hydrogenation m acetic acid m the 
presence of platmic oxide at 2 atmospheres pressure, 
a sold with [a]®p° + 11°, n3$° 1 4516 (found O, 
789, H, 13 3, C,.H,.0, requires O, 792, H, 13 2 
per cent CsoHeoO, requires C, 797, H, 13 3 per 
cent) The liquid acid (from the easily soluble potas- 
sium salts), having [7]3$° + 10 8°, 238° 1 4655, Amax 
220 mp (log emax 40) (found C, 792, H, 128, 
CogH.02 requires C, 792, H, 127 per cent), on 
hydrogenation yielded an onl, [o}4$°-++ 1 7°, n38° 1 4563 
(found C, 792, H, 132, CH0: requires C, 
788, H, 13 I per cent) The marked decrease in 
rotation observed on hydrogenation of the unsatur- 
ated acids indicates that a centre of asymmetry resides 
near to the double bond 

All the foregoing hydrogenated acids exhibited no 
measurable absorption in the ultra-violet 

Exammation of the mfra-red spectra of the sohd 
and liquid acids mdicated the presence of a double 
bond in conjugation with the carboxyl group, whereas 
the hydrogenated products showed the absence of 
unsaturation 

The mixture of the hydrogenated solid acids was 
subjected to a stepwise degradation It was con- 
verted to the «-bromo-acid and thence to the a- 
hydroxy-acid, the latter on oxidation with lead 
tetra-acetate afforded a ketone which formed a semi- 
carbazone, mp 64~-65°, after recrystallization from 
alcohol (found N,82, C5 9Hs,ON; requires N, 8 8 
per cent) The formation of this ketone mducates the 
presence of a substituent in the «-position to the 
carboxyl group in at least one of the constituents of 
the mixture 

Ozonization of the solid acids yielded as the main 
product an aeid, [a]99°-++2 4°, n38° 1 4528, of molecular 
weight comparable with the starting pomt Oxidation 
with potassrum permanganate m acetone appears to 
yield the same acid Examination of the ultra- 
violet and infra-red spectra showed the absence 
of unsaturation and of carbonyl groups It was 
significant that acetic acid (about 70 per cent yield) 
but no oxalic acid was found among the ozonization 
products 

Full expermental details will be published later 
and the investigation ıs being actively pursued, ın 
some aspects ın collaboration with Sir Robert 
Robinson 

Anderson and associates? have isolated ‘phthioic 
acid’ ([x]p + 12 56°) from human tubercle bacilli 
hpids Them procedure mvolved hydrogenation of 
the crude mixture of acids, and they erroneously 
assumed from the iodine values of the original mix- 
tures that ‘phthioie acid’ 1s saturated prior to hydro- 
genation ‘The acids isolated by us showed practic- 
ally zero iodine value, but this involves no anomaly 
since «f-unsaturated acids are known to be unreactive 
to halogens or equivalent reagents The rotatory 
powers of all three dextrorotatory acids are markedly 
decreased on hydrogenation, and hence we conclude 
that the hydrogenation carried out by Anderson and 
Spielman? was incomplete It 1s highly umprobable 
that ‘phthioic acid’ 1s homogeneous, and the evidence 
(especially from C-methyl determinations) accords 
best with the view that it was substantially derived 
from the C, acid (above) by partial hydrogenation 

We are indebted to Glaxo Laboratories, Ltd , for 
the provision of extracts of tubercle bacilli, to Dr 
F B Strauss for the ultra-violet spectra, and to Dr 
L N Short for the mfra-red spectra The work of 
one of us (J D C) has been faciltated by grants 
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from the Rockefeller Foundation and the Dazian 
Foundation, New York 
J D CHANLEY 
N POLGAR 
Dyson Perrms Laboratory, 
South Parks Road, 
Oxford 
June 21 
1 Polgar, N , Biochem J , 42, 206 (1948) 
2 Spielman, M A, and Anderson, R J, J Biol Chem, 112, 759 
(1935-86) 


Fibrin Clots 


Two kinds of fibrm have recently been distin- 
guished by the test of whether or not they could be 
dissolved in 30 per cent urea}? Normal physiological 
plesma-clot ıs msoluble ın urea, whereas the clot 
obtained by the action of purrfied thrombin on 
purified fibrmogen dissolves easily It has further 
been established that both a thermolabile component 
of the serum and calcium ions are needed to form a 
urea-msoluble clot from the purified fibrmogen— 
thrombi system The mternal network structure of 
the two sorts of clot must be different m some way , 
and smce urea-soluble fibrm can also be dispersed 
by certam solvents which are known to break hydrogen 
bonds, for example, guanidine and monochloracetic 
acid, it would appear that this type of network is 
held together by secondary forces only In plasma- 
clot, however, the particle association seems to be 
1einforced by stronger linkages 

X-ray studies also reveal a difference between urea- 
soluble fibrin and plasma fibrm Fibres of the latter 
stretch readily from the «- to the 6-configuration (im 
fact, 1t 18 difficult to prepare well-o1ented «-specimens 
without producing some 8 8), but greater extensions 
are requned with urea-soluble fibrm4 The mternal 
cohesion of plasma fibrin 1s therefore higher than that 
of urea-soluble fibrin, possibly by virtue of added 
cross-lmkages As judged by the X-ray test, urea- 
soluble fibrm has an mternal cohesion. intermediate 
between plasma fibrin and fibrinogen 

The viscosity of fibrin dissolved in urea ıs the same 
as that of the fibrmogen from which ıt was made, 
indicating particles of a similar kind ın both Ine- 
dentally, fibrmogen kept in 30 per cent urea solution 
does not become inactivated , after dialysis ıt can be 
recovered with its full clottabuity® 

When the urea 1s removed from a fibrin solution by 
dialysis at about neutral pH, re-clotting takes place 
inside the dialysis bag Solution, dialysis and re- 
clotting of the same specimen of fibrm can be 
repeated many times, and usmg large volumes of 
solvent for the repetition also ensures the elimination 
of the thrombin that was originally added Thus the 
re-clotting effect can scarcely be ascribed to thrombin 
Rather would it seem that the enzyme produces in 
fibrinogen a permanent change which thereafter 
always promotes clotting whenever the medium 1s 
suitable® 

Plasma fibrm, msoluble in urea, dissolves in & 
mixture of I per cent thioglycollic acid and 30 per 
cent urea, and when the solvent ıs removed by 
dialysis the gel re-forms While the action of urea 


alone ıs probably no more than mtermolecular, 16 1s 


uncertain whether the same can be said about the 
action of the mrxture, and until more is known 
about the precise nature of the dispersed units ıt 18 
not possible to infer where in the plasma-clot net- 
work the sphttmg by urea plus thioglycollic acid 
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occurs. Though it might be supposed that the effect 
of thioglycollic acid ıs due to its ability to reduce 
S-S bonds, it is very unhkely that plasma fibrm 
would differ from urea-soluble fibrin sumply by 
possessing additional S-S linkages between the 
associated units, for ıt has to be borne in mind that 
neither fibrmogen nor urea-soluble fibrm has any 
free or masked sulphydryl groups available for 
possible S-S formation® Moreover, urea-soluble 
fibrin cannot be converted mto an msoluble kmd by 
treating with oxidizmg agents such as hydrogen 
peroxide It is found, too, that plasma cannot be 
prevented from formimg a urea-msoluble clot by 
adding chloroacetophenone or excess cysteme, so 
there ıs no mdication, either, of any re-formation 
during clottmg of the omgmal fibrmogen S-S groups 

The serum factor, which with calcium ions 1s 
responsible for the urea-msolubility of the plasma- 
clot, retams 1ts activity for weeks m plasma kept at 
0° © , but ıt 1s mactivated in a couple of days at 
room temperature It is also destroyed if serum is 
heated at 60° C for 10 mm The factor does not 
chalyse out from plasma, it seems to accompany 
fibrinogen in the plasma fraction precipitated on 
` adding a half plasma-volume of saturated ammonium 
sulphate, but separation takes place on subsequent 
acid precipitation (pH 5 2-5 4) at 0° C The serum 
factor ıs not identical with the anti-hemophiliec 
factor, smece a hemophilic blood-clot is hke a normal 
one ın bemg imsoluble ın urea 

As serum and calerum 1ons must be added n faurly 
high proportions in order to obtam a urea-1soluble 
clot by the action of purified thrombin, the possibility 
cannot be disregarded of a storchiometrie combination 
between serum factor and fibrm If this idea is 
sound, 1t would suggest that the serum factor acts as 
a resistant cement between the fibrm units The 
identification of the factor is still under investigation, 
and ıt might well turn out to be one of the few serum 
globulins already known to have a high tendency to 
occlusion within the clot? 

My thanks are due to Prof W T Astbury for his 
interest and encouragement, and to D: K M Rudall 
and Mr W R Middlebrook for discussions I am also 
indebted to Hoffmann-La Roche, Basle, for the gift 
of a thrombin preparation 

A more detailed account of this work will be 
published ın due course elsewhere 

L Loranp 
Department of Biomolecular Structure, 
University of Leeds 
June 17 
1 Lorand, L , Hung Acta Physiol , 1, 6 (1948) 
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Vermiculite-Organic Complexes 
MONTMORILLONITE 18 known to be capable of 


=n formimg organic complexes of two kmds, one due to 


a cation-exchange reaction! and the other to the inter- 
lamellar adsorption of complete molecules»? Halloy- 
site has also been reported as giving complexes of the 
latter type’, and recently also vermiculite*5 Using 
a typical vermiculite, complexes of both types have 
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been obtamed in this laboratory, and are bemg 
studied by means of X-ray diffraction 

The recent demonstration of the hıgh exchange 
capacity of vermiculite for organic cations, together 
with 1ts lrmited swellmg properties®?8, made 1t prob- 
able that substitution by orgame cations could be 
effected, and this is found to be so Complexes have 
been formed with codeme, p-phenylene-diamine, 
benzidime hydrochloride and brucine_sulphate,..the 
amount of displacement of the vermiculite basal 
reflexion depending on the concentration as well as 
the nature of the amine It ıs noteworthy that the 
blue colour-change produced ın benzidine by mont- 
morulonite and other substances? ıs also produced by 
vermiculite 

The existence of the van der Waals type of adsorp- 
tion in vermiculite was suspected when ıt was found 
that, durmg the weathering of biotite to vermiculite, 
a stage ıs observed at which a single layer of glycerol 
molecules can penetrate the structure with displace- 
ment of the basal reflexion from about 10 A to 
14 41° Further examination has shown that glycerol 
molecules do, ın fact, enter the structure of true vermi- 
culite and displace the interlamellar water, but that 
the effect ıs difficult to observe since the resultmg 
spacing (dooa = 14 28 A ) 13 very close to that of the 
natural magnesium-saturated vermiculite (doo = 
14 36A) It can be observed easily ın the case of 
vermiculite previously saturated with lithium or 
barum ions, both of which give a basal reflexion at 
about 12 2A 8, which ıs displaced to 14 28A on 
treatment with the glycerol Small flakes of vermi- 
culite treated with glycerol and rotated perpendicular 
to the c-axis show the line at 14 28 A accompanied. 
by a regular sequence of a dozen or more higher 
orders 

In the case of ammomum-vermiculite powder, 
addition of glycerol displaces the basal Ime to only 
a shght extent if at allt, suggesting at most very 
lmıted penetration by the glycerol molecules This 
also occurs with the other large monovalent cations 
tested, namely, potassium and caesium, which have 
similar basal spacings, and 1s probably due to the 
fact that when these 10ns enter the structure (which 
they do with difficulty) they are not associated with 
layers of water molecules as is the magnesium 10n 1n 
natura] magnesium-vermiculite As a consequence of 
this, the alumino-silicate layers are able to approach 
each other more closely and can be re-separated only 
with difficulty 

The other organic molecules tested so far, namely, 
those of ethylene glycol, methanol, cyclohexanol, 
acetone and acetonitrile, show only limited penetia- 
tion of the magnesram-vermiculite structure or none 
at all If hthim-vermiculite is used, however, com- 
plex formation becomes easier in some cases 

It is clear that the adsorption mechanism of the 
glycerol molecule ın vermiculite differs ın certam 
respects from the corresponding process m mont- 
morillonite In glycerol- montmorillonite, the organic 
molecule orientates 1tself so that 1t 1s about 3 9A high, 
and double layers of molecules penetrate the struc- 
ture? In the case of glycerol— vermiculite, the mter- 
lamellar space avajlable for the organic molecules 18 
5 0A high, and there is evidence that this is real 
spacing and not a muixed-layer effect Hence, m 
glycerol- vermiculite, apart from the fact that only 
single layers of glycerol molecules are nterleaved with 
the alumino-silicate layers, the organic molecules 
either (a) attach themselves to the clay mmeral 
surfaces by a weaker bindmg force than exists m 
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glycerol- montmorillonite, or (b) orrentate themselves 
differently with respect to the adjacent alummo- 
siheate surfaces In vermiculite, moreover, the nature 
of the exchangeable cation present may mfluence 
indirectly the degree of complex formation 

An mteresting additional point is the catalytic 
effect exerted by vermiculite on the decomposition 
of glycerol If a small flake of vermiculite is boiled 
for a few mimutes m glycerol, ıt acquires a black 
metallic coating (on the interlamellar surfaces as well 
as at the boundaries of the crystal) An X-ray photo- 
graph shows that the basal spacing has moved to 
14 06 A (with a regular series of higher orders) This 
would be consistent with the existence between the 
silicate lamella of double layers of carbon atoms 
arranged as m the graphite structure!* Fourier 
curves (along the c-axis) of this and of the 
normal glycerol- vermiculite structure are bemg 
prepared 


G F WALKER 
Macaulay Institute for Soul Research, 
Aberdeen. 
Aug 7 
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A Symmetrodont Tooth from the 
Rhaeto-Lias 


Snoen the discovery of the tooth Morganucodon 
uatson m a fissure at the Duchy Quarry near 
Bridgend, Glamorgan, which yields a Rhaeto-Liassic 
mammalian fauna, about fifty teeth or fragments of 
teeth have been found With few exceptions the 
fauna consists of “Triconodonts’, :dentical with those 
collected by Prof B Peyer from Upper Rhaetic 
bone-bed material at Hallau near Schaffhausen The 
only members of the fauna which are adequate for 
comparison with other material are the “Iricono- 
donts’ I wish to emphasize that all the known facts 
having a bearmg on the geological age of the Morganu- 
codon fissure are consistent with a Rhaeto-Liassic age 

On Morganucodon a few new points may be given 
If one looks upon this lower post-canme as a ‘pre- 
pantothere’, the changes needed to lead to the panto- 
theres would be the following the anterior accessory 
cusp which in Morganucodon 1s very small would have 
to disappear, and the antero-internal emgulum cusp 
would have to increase 1n size to make the paraconid 
The highest cmgulum cusp, well separated m Morganu- 
codon, would also have to merease ın order to form 
the metacond The very substantial posterior 
accessory cusp in Morganucodon would have to 
disappear and the talomd to become basmed 

Dr P M Butler has suggested to me that Morganu- 
codon might be a ‘predocodontid’ and compared the 
specimen with M4 of Perasocynodon wnexpectatus from 
the Middle Purbeck of Swanage, Dorset The dis- 
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“Duchy 33”, a symmetrodont tooth from the Rhaeto-Lias A, 
internal view, B, crown view Length of specrmen 1 25 mm 


appearance of the rather large posterior accessory 
cusp of Morganucodon would make the two teeth 
agree in structure 

The posterior tooth preserved ın Muicroconedon 
tenuerosirrs from the Rhaetic of North Carolina, 
shown presumably from the outer side, is surprisingly 
simular to the outer view of Morganucodon 

During recent work at the Duchy Quarry my wife 
found a fragment of matrix, and on inspecting ıb I 
detected a mammalian tooth While the specimen 
was bemg prepared, a small part of the base of the 
main cusp was lost, and m consequence the true 
fitting of the main cusp ıs rmpossible , otherwise the 
specimen 1s complete and well preserved The speci- 
men can easily be described as a lower symmetrodont 
cheek tooth, ın fact, there ıs not one character at 
variance with this identification 

The tooth 1s tricuspid, the central cusp being twice 
as high as the lateral ones The three cusps include 
an angle of about 100° They emerge from a common 
base which 1s mdented on the mner side as well as on 
the outer side between the free apexes of the three 
cusps The emgulum is smooth and surrounds the 
tooth completely There ıs on the mner side of the 
erown no basin between the three cusps Two well- 
separated roots are present The enamel is smooth 
The apexes of the two lateral cusps are worn away 
The specimen has the laboratory number “Duchy 33” 

It ıs therefore certain that I was meorrect in 
stating in my first paper on the Morganucodon fauna} 
that the Triconodonts m this fauna were the only 
representatives of mammalian hfe then m existence 
There are at least two types of mammalian teeth 
present ın the Rhaeto-Inas belonging to two of the 
four orders recognized as mammahan in the Upper 
Jurassic 

But m spite of the numerous tricuspid teeth from 
the Rhaeto-Lias which look mammalian, we still do 
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not know whether the animals to which the teeth 
belonged had a compound lower jaw or a simple one , 
in other words, whether the mammahan tooth 
development took place ın a reptilian or m a mam- 
mahan jaw The Tritylodontids show that the former 
was actually realized ın the Ictidosauria 

Another question which now arises 1s whether we 

amay expect even pantotherian teeth m the Rhaeto- 

Lias At the moment we do not possess such a tooth 
and we are still at liberty to build sequences of 
‘grades’ or phylogemes and similar schemes without 
being encumbered. by ıb 

One may still assert that JZorganucodon gave rise 
to the Pantothera, and that the Symmetrodonta 
arose undependently One might assert that the 
co-existence of ‘Triconodonts’ (m order to make 
Marganucodon a triconodont one has anyhow to 
widen the diagnostic borders of the order Tricono- 
donta) and Symmetrodonts in the Rhaeto-Lias is a 
logical demand of the Cope-Osborn theory, and the 
fact of this co-existence would be a eriterion for its 
correctness In that event, however, Mo:ganucodon 
could not be regarded as a prepantothere 

For the solution of these problems we require a 

` much more extensive mammalian fauna from the 
Mesozoic than we at present possess This need 1s 
further emphasized by the existence of the tooth 
described above 
WALTER G Kune 

Department of Zoology and 

Comparatıve Anatomy, 

University College, 
Gower Street, 
London, W C 1 
June 13 

t Kuhne, W G, Proc Zool Soc Lond , 119, Pt II, 845 (1948) 
2 Simpson, G G, Amer J Sev, &7 (Aug 1926) 


Order of Genes in the Fifth Linkage Group 
of the House Mouse 


Work carried out in this Department durmg the 
past two years on the fifth lmkage group m Mus 
musculus has established the order eircler (kr), agouti 
(A), undulated (un), wellhaarig (we) and pallid (pa)? 
Recent work also suggests that a gene (pl) modifying 
the frequency of manifestation of polydactyly ıs 
located m this region, possibly between A and pa 
Wallace?, also working in this Department, 
determined a linkage of the order of 25 per cent 
recombination between fidget (fi) and Danforth’s 
short tail (Sd) About the same time, Carter and 
Gruneberg® ascertained a linkage of about 33 5 per 
cent recombmation between fidget and agouti 
Earlier work, both at Cambridge and at the Jackson 
Memorial Laboratory, Bar Harbor, showed imdica- 
tions of a loose hnkage (about 40 per cent recombina- 
tion) between A and Sd Thus there was clear evidence 
of a second series of loci in the order A—fi—Sd 

The relation. between these two series was, however, 
still m doubt To determme the order of the loci A, 
pa and Sd, as one of four projects concerning the 
fifth chromosome and usmg stock available m this 
Department, I set up triple backcrosses of the types 


Sd A +/+ at pa = + a paj+ at pa, (1) 
Sd at +/+ AY pa = + at pa/+ at pa, (2) 


the heterozygous parent being male ın sıxteen of the 
matıngs and female ın two 


and 
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The offspring must fall mto four (double) pheno- 
typic classes, for example, ın case (1) (genotypes 
written vertically) 

I Im em iv 
a 1S TE WW pate, I cesta 
Sd + + Sd Sd + Sd + 


Ad Aw iuad 
+ pa + pa pa + + pa 


Kosambi’s theory of recombmation‘ (using pro- 
visional recombmation values, Sd—A 42 per cent and 
A—vpa 15 per cent) gives two sets of expected fre- 
quencies for these classes, depending on the orders 


(a) Sd—A—pa or (b) Sd—pa—aA 
Out of a total of 277 mice bred from both types 


of mating, the observed and expected class numbers 
were 


I It HI Iv 
Obs 135 96 16 30 
Exp a 134 9999 100 4501 25 6601 15 8899 
Exp b 148 0617 87 3883 12 5983 28 9517 


To compare the goodness of fit of the rrval hypo- 
theses, x?, calculated on three degrees of freedom, 
comes to 


X's P 
Hyp (a) 16 36 <0 01 
Hyp (b) 2 96 0 5-0 3 
These observations are therefore ın good agreement 
with the order 


Sd—pna—A, 


and in strong disagreement with the alte:native 
order This makes the order of these seven factors 


kr—A—un—we—pa—fi—Sd 


A fuller account of this work will be published later 
in Heredity 
ROBERT BORGER 
Department of Genetics, 
University of Cambridge 
June 9 
1 Fisher, R A , Heredity, 8 (2), 229 (1949) 
2 Wallace, M E , Nature, [168, 407 (1950)] 
3 Carter, T C , and Gruneberg, H , Heredity (n the press) 
*Kosambi, D D , Ann Eugen , 12 (3), 172 (1944) 


Effect of Moisture on the Frictional 
Properties of Jute Fibre 


In connexion with the measurement of frictional 
characters of jute fibre (a full report of which will be 
published elsewhere) by allowmg a fibre pad on a 
metal block to shde over another the melination of 
which could be mcreased gradually, the followmg 
results on the effect of relative humidity on the 
coefficient of friction (u)—fibres shdmg parallel to 
one another—were obtamed 


Sample B 


Relat humidity 
(per cent) H 


Sample 4 


Relat humidity 
(per cent} B 


78 0 54 80 0 56 
58 0 46 62 0 48 
46 0 41 43 0 37 


The samples were conditioned im desiccators over 
appropriate solutions for seven days or more, and 
were tested for friction when the room conditions 
were at about the corresponding relative humidities 
As in the case of other textile materialst:*, between 
40 and 80 per cent relative humidity, the coefficient 
of friction of jute fibre appears to merease approxi- 
mately lnearly with relative humidity 

In order to see the change beyond the above range 
of humidities, particularly when jute contams more 
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moisture than that corresponding to the saturation 
vapour pressure of water, several jute bundles were 
soaked in distilled water for 15 min , squeezed and 
allowed to dry in a slow current of an at about 60 
per cent relative humidity At different mtervals of 
time the bundles were taken one after another and 
put mto stoppered bottles to allow the mterior and 
the surface moisture to reach equilibrium After one 
hour (which ıs not, however, sufficient for equi- 
librium), each bundle was tested for friction Immedi- 
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A New Cholinesterase in 
Swine Serum 


URE 


THERE are at present two groups of: enzymes in 
mammals which hydrolyse acetylcholme the first 
hydrolyses acetylcholine and acetyl-6-methyicholine 
and is found primarily m nervous tissue and red blood 
cells, the second group hydrolyses acetylcholine and a 
benzoylcholime and 1s found ın the serum and tissues 
of some anrmal species Characteristic of this last 

group is the enzyme m human serum. 
In addition, there is one other related 
enzyme or group of enzymes which 

© hydrolyses benzoyleholme but not 
acetylcholine This was first noted 
and labelled benzoylcholinesterase by 
Sawyer!, and was reported by us as 
occurring in rabbit serum? 

We are now reporting a new enzyme 
which hydrolyses acetylcholine, but 
neither benzoyleholme nor acetyl-B- 

: methylcholine to any significant de- 
gree This enzyme was observed in 
swine serum, and was found to yield 
160 to 260 microlitres carbon dioxide 





40 60 80 100 120 


Moisture regain (per cent) 


O—O, Tossa jute, — —, white jute, x—a—, without soaking 
t 


ately after each test, the pads were put inside the 
bottle for the determmation of moisture regam A 
correction for the loss of moisture durmg the exper- 
ment was found by measurmg the rate of loss by 
evaporation from the bundle before puttimg into the 
oven. The bundle, tested ummediately after squeez- 
ing, had a regain of more than 100 per cent, depending 
on the pressure applied, while that dried ın an air 
current for four hours had a regain of about 14 per 
cent The readings for the individual bundles of two 
varieties of jute have been plotted ın the accompany- 
ing graph ‘The curves are for desorption 

‘The interesting features of the curves are that (1) 
each of them shows two distinct lmear regions at low 
and high regains, with a short curved region inter- 
vening, between 25 and 40 per cent regain in one 
case and 35 and 50 per cent ın another, indicating a 
change of behaviour of the fibre surface as ıt passes 
from one region to the other, and (2) at lower 
regains, the friction 1s rather sensitive to moisture, 
though not equally for both the fibres, whereas above 
50 per cent regain the effect ıs less pronounced, beg 
practically the same for both 

A probable explanation seems to be that the water 
molecules adsorbed on the fibre surface (but not in 
the interior) form a bond between the pads, and as 
the number of such bonds mereases, friction corre- 
spondingly increases, after a certam stage, when a 
multilayer film has been formed, the proportion of 
water molecules contributing to the surface bonding 
falls and the slope of the curve drmmmushes 

This may throw some light on the mechanism of 
moisture adsorption on the fibre surface at different 
moisture conditions Further work on these lines 18 
im progress 

S B BANDYOPADHYAY 

Technological Research Laboratories, 

Indian Central Jute Committee, 

Calcutta, 33 
June 5 


1 Pollitt, J Text Inst , 41, P1 (1950) 
2 Morrow, J Teat Inst , 22, T425 (1931) 


per ce in eight pigs studied The 
methods of determination are identical 
with those described by us m a recent 
paper? 

Pontocame mhibition has been used in the classi- 
fication of these enzymes Swine serum cholinesterase 
activity 1s inhibited completely by 10-4 M pontocaine, 
and im this respect ıs similar to the cholinesterase of 
human serum However, the human serum enzyme 
hydrolyses acetylcholme and benzoyleholme m a 
constant ratio, and smce the swine serum does not 
hydrolyse kenzoylcholine, ıt must be considered a 
separate enzyme 


— Ss J 
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MILTON GJELEAUG LEVINE* 
ANITA A SURAN 


Institute of Exper:mental Medicme, 
White Memorial Hospital, 
Los Angeles 33, 
Cahfornia 
June 6 


* Present address Kabat-Kaiser Institute, Vallejo, Cahfornia 


1 Sawyer, © H , Sence, 101, 385 (1945) 
* Levine, M G, Hoyt, R E,and Suran, A A, Proc Soc Exp Bul 
and Med , 78, 100 (1950) 


Alkaline Hydrolysis of Trichothecin 


THE preparation, and biological and prelummary 
chemical properties of trichothecm, an antifungal , 
substance from Trechothecoum roseum Link, have been 
described! From the data then available ıt was erron- 
eously concluded that the compound was a lactone 
with the probable molecular formula C,;H»O, 
Further work has shown that trichothecim 1s an ester, 
CyH..0;, the components of which are tsocrotonic 
acid and a ketone alcohol, trichothecolone 

The antifungal compound gave on analysis (Weiler 
and Strauss) C = 68 9, 68 5, 68 7, 68 8,689, H = 
72,72, 73,74, 75 per cent, mol wt (Rast) = 
332, 312, 320, CısH240s requires 
73 per cent, mol wt = 332 Trichothecin 2 4- 
dinitrophenylhydrazone (mp 203°) gives C = 58 6, 
587, = 52,52, N = 105, 108 per cent, 
C,;H.O0sN, requres C = 586, H=55, N 


à 
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O= 686, H= ~ 
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10 9 per cent Trichothecm forms an addition com- 
pound on treatment with concentrated aqueous 
hydrochloric acid (mp 132 5°), found C= 61 8, 
H=68, Cl = 94 percent, C,H,,0,Cl requires 
C= 618, H=68, Cl = 9 6 per cent 
- Hydrolysis m the cold with a methanolic solution 
of potassium hydroxide gave the ketonic alcohol, 
_ tichothecolone (mp 182°), which was extracted 
* from the alkaline solution with chloroform (found 
C = 688,689, H = 73,73, (CCH, = 100, 
10 6 per cent, mol wt (Rast) = "oa, 248 10.0; 
requires C = 682, H = 75, two (C)CH, groups 
= 11 4 percent, mol wt = 264) Acidification of 
the aqueous lquor and extraction with chloroform 
gave a colourless, hquid acid (bp 210°), found 
C = 514,516, H = 84,88, methoxyl = 21 8, 
active hydrogen = 0 86 per cent, acid equivalent = 
116 CH,0 C,H, COOH requres C= 509, H = 
8 6, methoxyl = 26 3, active hydrogen = 0 85 per 
cent, acid equivalent = 118 The p-phenylphenacyl 
ester (mp 60°) was prepared, found C = 72 5, 
724, H = 63,64 per cent CH0, requires 
C = 730, H = 65 percent Since the methoxyl 
group 1s absent ın trichothecin, ıt appeared likely 
that addition of methyl alcohol had taken place, 
durmg hydrolysis, probably at a reactive double 
bond Purdie and Marshall? showed that ethyl 
crotonate on treatment with sodrum methoxide gave 
sodium (§-methoxy-n-butyrate We have submitted 
ethyl crotonate to hydrolysis under the conditions 
used for hydrolysis of trichothecin The acidic pro- 
duct (bp 210°, acid equivalent 114) was identical 
with the acid obtamed on hydrolysis of trichotheem 
This acid formed a methyl ester (b p 144-148°) and 
an amide (colourless scaly crystals, m p 68°) and ıt 
was concluded that the acid ıs 8-methoxy-n-butyric 
acid 
The tmchothecm molecule contams two ethylenic 
groups, and the ultra-violet absorption spectrum 
indicates that one of these 1s conjugated with a 
carbonyl group™ Reduction with hydrogen at 
atmospheric pressure in the presence of palladized 
charcoal gave tetrahydrotrichothecin, a colourless 
syrup, which gave by Allen’s method a 2 4-dimitro- 
phenylhydrazone, C,,;H.,0,N, (mp 112-113°) 
Hydrolysis of tetrahydrotrichothecin, under the 
conditions described above, gave n-butyric acid and 
dihydrotrichothecolone, C,sH 2,0, The acid gave a 
p-phenylphenacyl ester (m p 81°), found C= 768, 
. H = 63 per cent, Cy sHi,03 requires C = 766, 
- H = 64 percent The mixed melting pomt with 
authentic p-phenylphenacyl-n-butyrate (mp 82°) 
was undepressed 
Hydrolysis of trichothecin by heatmg 1ts methanol 
solution with an equal volume of a saturated aqueous 
solution of barum hydroxide gave §-methoxy-n- 
butyric acid and zsotrichothecolone, Cs H204 
Trichothecin dissolved rapidly on vigorous boiling 
with an excess of 0 5 N aqueous sodium hydroxide 
Extraction of the reaction product im the usual 
manner gave zsotrichothecolone and a liquid acid, 
which reduced ammoniacal silver nitrate, the crude 
acid had an acid equivalent of 90 It gave a p-phenyl- 
phenacyl ester (mp 102-8°), found C = 76 8, 
772, H = 58,57 per cent, C,,H,.O; requires 
C= 771, H=57 percent Tsocrotonic acid was 
prepared by the method of Michael and Schulthess? 
The melting pomt of p-phenylphenacyl tsocrotonate 
(mp 102-3°) was undepressed on admixture with the 
above ester, while that of p-phenylphenacyl crotonate 
(mp 106°) was depressed to 92° 
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Acetaldehyde was isolated as the 2 _4-dinitro- 
phenylhydrazone on ozonolysis of trichotheem, which 
1s m agreement with the presence of a propenyl group 
im the zsocrotonie acid component 

G G Freeman 
J E Gua 
Research Department, 
Nobel Division, 
Imperial Chemical Industries, Ltd , 
Stevenston Ayrshire 
June 15 


1 Freeman, G G,and Mornson, R I , (a) Nature, 162, 30 (1948), (b) 
Bruchem J , 44,1 (1949), (e) J Gen Mucrobiol , 8, 60 (1949) 


* Purdie, T, and Marshall, W ,J Chem Soc , 59, 476 (1891) 
3 Michael, A , and Schulthess, y ,J prakt Chem (2), 48, 236 (1892) 


Histochemical Demonstration of Lipase 


TEE lipase method of Gomori has been little used 
ın morbid histology This communication 1s con- 
cerned with the results of a prehmmary study of the 
distribution of hpase m human tissue using Gomort’s 
method The method, which is one of his ingenious 
techniques using the deposition of an msoluble 
calcrum salt at the site of enzyme activity, is based 
on the sphttmg of a water-soluble ester of higher 
fatty acids and conversion of the calcrum soap to lead 
sulphide The origmal method! and the modification 
of Wachstein? were satisfactory, usmg as substrate 
Tween 40 or 60 as recommended by them, or Crill 6 
or 7, which is a similar British product (Croda, Ltd , 
Goole, Yorks) 

The results obtamed were variable, dependmg on 
a number of factors such as postmortem change, 
length of fixation in acetone, lengthy heating durmg 
parafin embedding, floating sections on water instead 
of 70 per cent acetone, overheating of slides to ensure 
adherence of sections and usmg material blocked for 
some months It would appear that the lability of 
the enzyme accounts for the various factors producmg 
negative results It has been suggested by Mark’ that 
frozen sections of formalin-fixed tissue may be better 
than paraffin sections 

In carrying out the two methods used, ıb was 
noticed that the pH of the substrate mrxture tended 
to fall, and must be maimtaimed close to 7 4 during 
incubation Adjusting the pH without usmg a buffer 
was not satisfactory If the mounted sections are 
overheated, the lead sulphide may dissolve Cobalt 
replacement was not successful Heat or treatment 
with Lugol’s 10odine was used to mactivate the 
enzyme in control slides 

The results obtained confirm most of Gomorn’s 
findings? The hepatic cells of the liver and the 
acinar cells of the pancreas were strongly positive, 
as were desquamated macrophages m lung alveoli 
There was patchy activity in fat and bronchial 
epithelium, and weak activity m the imterstitial cells 
of the testis Fait stamıng of red cells, cartilage and 
keratm was probably due to the adsorption of lead, 
as they were also faintly positive ın the control slides 
Negative results were obtained with other organs, 
meluding lymph nodes, bone marrow, lactating 
breast, kidney and two pancreatic carcinomas 

Despite theoretical objections to enzyme methods', 
they may become valuable diagnostic tools in the 
future It1s surprising that the pancreatic carcinomas 
were negative This may be due to the fact that the 
tumours arose from duct epithelium or to the fact 
that neoplasia has abolished cell function ‘The 
reaction of the lrver may be due in part to esterases 
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The lipase m some macrophages suggested the trial 
of macrophages m tissue culture, Dr Charty Way- 
mouth kmdly gave me some tissue cultures of chick 
heart and Rous sarcoma No 1 The macrophages 
of the former were slightly positive, of the latter 
negative although they contained fat globules 
Probably the restmg macrophage contains little lipase, 
but when actively phagocytic may elaborate a good 
deal 

Both Gomorr’s and Wachstein’s histochemical 
methods for demonstrating hpase im tissue cells 
require further ımprovement before they can be 
relied upon to give consistent results and, therefore, 
to be of value in diagnostic work 


P H A Syeate 


Department of Morbid Anatomy, 
King’s College Hospital Medical School, 
London, S E 5 
June 13 


Gomon, G , Proc Soc Ezp Bul N Y , 58, 362 (1945) 
2Wachstein, J Exp Med , 84, 25 (1946) 

3 Mark, Arch Path , 49, 545 (1950) 

1 Gomori, G, Arch Path , 41, 121 (1946) 

'Damell: J F , Nature, 165, 762 (1950) 


Artificial Feeding of Culicoides nubeculosus 
in the Laboratory 


ALTHOUGH the normal hosts of Culscodes nubecu- 
losus are horses and cattle, they will readily bite 
man in the laboratory, and a strain has been main- 
tamed in this way , but as the numbers increased 14 
became essential to devise a method by which they 
might be fed artrfiaally At 20° C, the temperature 
at which the stram 1s kept, the females will take their 
first blood meal three days after emergence, will ovi- 
posit two to three days later and require a further 
blood meal before they will oviposit again The 
duration of the life-cycle 1s four to five weeks 

The method was based on that used by Bishop and 
Gilchrist} for the feeding of Aedes egypth Unlike A 
egypt, C nubeculosus ın a large container will not 
readily seek its food, nor can 1t be mduced to feed 
through gauze The midges were therefore enclosed 


Tube containing midges 
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Tube containing blood 
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ın a small tube and could be im direct contact with 
the membrane The apparatus is shown m the 
diagram A vacuum flask served as a constant tems’ 
perature bath and was filled with water at 37° C 
The membranes were made from pieces of chicken. 
skin which were soaked ın absolute alcohol for thirty 
minutes and washed , these could be dried for storage 
and became flexible again when soaked m water 
Midges were withdrawn from the breedmg cages into 
4in x 1m tubes which were mverted over the 
membrane It was found that unless the membrane 
was distended by blood under slight pressure, the 
proboscis of the msect was so short that air bubbles 
tended to form immediately below the membrane , 
the necessary pressure was obtamed by fillmg the 
tube completely before closing with the rubber bung 
and laymg the whole apparatus on its side during 
the experiment 

Bishop and Gilchrist have already commented on 
the relative merits of whole blood, defibrinated blood 
and plasma, and also of heparmated and citrated 
blood In the present expermments, results were 
obtained only on the comparative merits of the 
human subject, heparinated ox blood and citrated ox 
blood Ox blood was withdrawn from the vems and 
was sufficiently sterile to be stored at 4° C for twelve 
days To allow for storage, heparm was used at a 
dilution of 1/1,000 

All the midges used were three to four days old 
and of the same generation in each experrment The 
total number was divided mto three, one-third bemg 
offered a human subject, one-thud heparmated blood 
and one-third citrated blood 


RELATIVE MERITS OF HUMAN BLOOD, HEPARINATED AND CITRATED 
OX BLOOD FOR THE FEEDING OF C nubeculosus 





























No of 
females No No which | Average | Length 
offered | which fed oviposited | No eggs | of life 
food a 
84 71 (72 6%) | 48 (67 6%) 880 4-7 Human 
days subject 
77 56 (70 1%) | 88 (67 8%) 371 4-7 | Heparin- 
- days ated ox 
blood 
61 20 (82 8%) | 10 (50%) 247 3-5 Citrated 
days | ox blood 





From the results shown in the accompanying table, 
it will be seen that only 32 8 per cent of the midges 
offered citrated blood fed, whereas 70 1 and 72 6 per i 
cent fed on heparmated blood and the human subject 
respectively On several occasions 100 per cent of the 
females have fed when offered both heparmated and 
human blood i 

Only 50 per cent of the females which fed on 
citrated blood afterwards oviposited , but 67 8 and 
67 6 per cent oviposited of those fed on heparmated 
andhuman blood The average number of eggs laid by 
the group fed on citrated blood was considerably less 
than that laid by the other two groups, and the 
average length of life of the females was also less 
Consequently, citrated blood was regarded as bemg 
unsuitable, and 1t seems that heparmated blood 1s an 
adequate substitute for the human subject 

Eno W Rozurts 
Department of Zoology, 
University, 
Glasgow, W 2 
June 21 


1 Bishop, Ann, and Gilchrist, B , Parast , 37, 85 (1946) 
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FORTHCOMING EVENTS 


A (Meetings marked with an asterisk * are open to the public) 


Monday, October 23 


Society OF DAIRY TECHNOLOGY (at the Conway Hall Red Lion 
Square, London, W C1), at 1030 am-—-Annual General Meeting, 
at 230 pm—Dr J G Davis and Dr T Ashton “Laboratory 
Control of Processing and Manufacture” 

ROYAL METEOROLOGICAL SOCIETY, SCOTTISH CENTRE (in the 
Department of Natural Philosophy, The University, Drummond 
Strect Edinburgh), at 515 pm—Duisplav of meteorological films, 
including “‘Seeding the Clouds”, by Mr V J Schaefer 

British SOCIETY FOR THE HISTORY OF Screxce (in the Lecture 
Room, Science Museum, Exlubition Road, London, S W 7), at 5 30 
P m —“The Scientific Work of Descartes” (Dr J F Scott ‘“‘Descartes’ 
Contributions to Physics’, Dr A C Crombie ‘Descartes’ Con- 
tributions to Biology and Serentife Method”) 

INSTITUTION OF THE RUBBER INDUSTRY, MANCHESTER SECTION 
(at the Engineers’ Club, Albert Square, Manchester) at 615 pm— 
Mr E Morris ‘Engineering in the Rubber Industry” 


Tuesday, October 24 


UNIVERSITY OF LONDON (in the Anatomy Theatre, University 
College, Gower Street, London, W C1), at 115 pm—Mr G P 
Wells “The Behaviour of Worms” * (Further Lecture on October 31 ) 

CHADWICK PUBLIC LECTURE (in the Meyerstein Lecture Theatre, 
Westminster Medical School, 17 Horseferry Road, London, S W 1), 
at 430 pm—Dr Neville M Goodman ‘‘Public Health Administra- 
hion in Western Union Countries—a Comparative Synthesis” * 

ROYAL ANTHROPOLOGICAL INSTITTTE (at 21 Bedford Square, 
London, WC1), at 5 pm—Mle Jeanne A L Cwsmer ‘The 
Sacred Dance in Indo-China and. Indonesia” 

UNIVERSITY OF LONDON (in the Physiology Theatre, University 
College, Gower Street, London, WC 1), at 515 pm—Prof H Hart- 
ridge, FRS ‘Some Recent Advances in the Physiology of Vision” * 
(Further Lectures on October 31 and November 7 ) 

ROYAL SOCIETY OF MEDICINE, MEDICINE SECTION (at 1 Wimpole 
Strect, London, W 1),at5 30 p m —Discussion on “Medical Education” 
(to be opened by Dr L Birley) 

SOCIETY OF CHEMIOAL INDUSTRY, CHEMICAL ENGINEERING GROTP 
(at the Geological Society, Burlington House, Piccadilly, Tondon, 
W1),at 530pm—Dr J H Chesters “Flow Patterns in Furnaces” 

TESTILE INSTITUTE (at St Mary’s Parsonage, Manchester), at 
630 pm—Mr © S Newton “Carpets and their Manufacture” 
(Technicolor sound film, followed by discussion) 

TEN\TILE INSTITUTE, YORKSHIRE SECTION (at the University, Leeds), 
at 715 pm—Mr L G Humble “Work Study” 


Wednesday, October 25 


INSTITUTE OF PHYSICS, EDUCATION GROUP (in the Fyvie Hall, The 
Polytechmiec, Regent Street, London, W 1), at 3 pm —Lord Eustace 
Percy ‘Technical Universities” 

CHEMICAL SOCIETY, GLASGOW SECTION (joint meeting with the 
ALCHEMISTS CLUB and the ANDERSONIAN CHEMICAL SOCIETY, at the 
Royal Technical College, Glasgow), af 3 30 pm —Prof R P Linstead, 
FRS “Recent Developments in Macrocyclic Pigments” 

GEOLOGICAL SOCIETY OF LONDON (at Bulington House, Piccadilly, 
London, W 1), at 5 pm--Prof Dr H A Brouwer (Amsterdam) 
“Movements of Island Arps” (Sixth William Smith Lecture) 

PHYSICAL SOCIETY ACOTSTICS GROUP (in the Anatomy Theatre, 
University College, Gower Street, London W C1), at 5 pm—Mr 
E W Ayers and Mr J Y Morton “The Subjective Calibration of 
Bone Conduction Receivers for Hearmg Aids” 

BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE (at the 
Royal Institution, Albemarle Street, London, W 1), at 515 pm— 
Sır Lawrence Bragg, FRS ‘Science and the Adventure of Living" 
{Radford Mather Lecture) 

MANCATSTER LITERARY AND PHILOSOPHICAL SOCIETY CHEMICAL 
SEcTiov (in the Reynolds Hall, College of Technology, Manchester), 
at 530 pm —“Stainless Steel” (Technicolor films prepared by the 
staff of Firth Vickers and Co 

UNIVERSITY OF LONDON (at King’s College, Strand, London, W C 2), 
at 530 pm—Prof © F Powell, FR “Cosmic Radiation” * 
(Further Lectures on October 26 and 27) 

UNIVERSITY OF LONDON (in the Department of Electrical Engineer- 
ing, University College, Gower Street, London, W C 1), at 5 30 p m — 
Mr A H W Beck “Ultra High Frequency Valves’ * (Further 
Lectures on November 1, 8, 15, 22, 29 and December 6 ) 

SOCIETY OF CHEMICAL INDUSTRY, NUTRITION PANEL OF THE FOOD 
GROUP (at the Chemical Society, Burlington House, Piccadilly, 
London, W 1), at 615 p —“Factors in Distribution affeeting the 
Quality and Nutritional Value of Foodstuffs, 1, Fish and Meat” 
ee Dr G A Reay, Dr E H Callow and Dr Magnus A 

5 ke 


MANCHESTER METALLURGICAL SOCIETY (at the Engineers’ Ciub, 
Albert Square, Manchester), at 6 30 p m —Mr R S Jackson “Review 
of Current Research on Springs and Spring Steels” 

PLASTICS IASTITUTE, LONDON AND District SECTION (at the Waldorf 
Hotel, Aldwych, London, W C 2), at 630 pm—Dr \ E Yarsley 
“The Limitations of Plastics” 

BRITISH ASSOCIATION OF CHEMISTS (at the Wellcome Research 
Institution, 183 Euston Road, London, N W 1), at 7pm—BoO C E 
Hollis ‘Research Aspects of Polyvinyl Chionde Plastics” (Members 
of the Plastics and Polymer Group of the Society of Chemical Industry 
are invited ) 

INSTITUTION OF WORES MANAGERS (at the Waldorf Hotel, Aldwych, 
London, W C 2) —Annual General Meeting 
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Thursday, October 26 


TENTILE INSTITUTE (at the Mechanics’ Institute, Burnley), at 10 
am-—Conference on “Yarn Preparation” 

PHYSICAL SOCIETY, OPTICAL GROUP (in the Physics Department, 
Impenal College of Science and Technology, Imperial Institute Road, 
London, S W 7), at 3 p m —Screntific Papers 

EAST MALLING RESEARCH STATION (at Withersdane, Wye College, 
Wye, Ashford, Kent) at 4 pm—Sir Edward Salisbury, FRS 
“The Fruit Tree and its Environment” 

Linvcan Sooety (at Burlington House, Piccadilly, London, W 1), 
at 5 pm—Mr F J Manning “Recent and Fossil Honey Bees— 
Some Aspects of their Psvchology Phvlogeny and Evolution” , Prof 
J McLean Thompson “On the Cannon Ball Tree (Courougita 
guianensis Aubl)” 

ROYAL INSTITCTE OF CHEMISTRY, MANCHESTER AND DISTRICT 
SECTION (in the Chemistry Lecture Theatre, The University, Manches- 
ter), at 630 pm —Sır Charles Goodeve, FRS “The Physical 
Chemistry of Iron and Steel” (Smth Dalton Lecture) 

CHEMICAL SOCIETY, EDINBURGH SECTION (joint meeting with the 
ROYAL INSTITUTE OF CHEMISTRY and the SOCIETY OF CHEMICAL 
INDUSTRY, at the North British Station Hotel, Edinburgh), at 7 30 
Bm—Dr A E Werner “The Scientific Examination of Pictures” 

ROYAL ALROVAUTICAL SOCIETY, GRADUATE AND STUDENT SECTION 
(at 4 Hamilton Place, London, W 1), at 730 pm—Mr J A Dunsby 
“The Aerodynamics of Compressor and Turbine Cascades” 

ASSOCLATION OF SCIENTIFIC WORKERS (Gün Committee Room No 4, 
Church House, Westminster, London, SW 1), at 745 pm—Prof 
T'u Chang-wang and Prof Chou Pei-yuan “Science in China 
To-day” * 

PHARMACEUTICAL SOCIETY, MANCHESTER, SALFORD AND DISTRICT 
BRANOH (in the Council Chamber, Houldsworth Hall, Manchester), 
at 7 45 pm —Mr B J Thomas ‘Modern Developments in Pharma- 
ceutics 


Friday, October 27 

ASLIB, NORTHERN BRANCH (ın the Lecture Room, Central Library, 
St Peter's Square, Manchester), at 1130 am—Annual General 
Meeting, at 215 pm—Mr W H Glasscock and Mr Horrocks 
“Government and Official Publications” 

INSTITUTION OF MECHANIOAL ENGINEERS (at Storey’s Gate, St 
James’s Park, London, S W 1), at 5 30 p m —Dıscussion on “Form 
Grinding by Mechanical and Optical Methods” (to be opened by Sir 
E A Cooke) 

MANCHESTER STATISTIOAL SOCIETY, INDUSTRIAL GROUP (at the 
Albert Hall, Peter Street, Manchester), at 645 pm -Mr Ww 
Swan “An Operational Research Project based on Time Study Data” 

TELEVISION SOCIETY (at the Cinema Extubitora’ Association, 164 
Shaftesbury Avenue, London, W C 2), at 7 pm —Dr Leonard Levy 
and Mr D W West ‘Modern Phosphors for Television C R Tubes” 





APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

AGRICULTURAL ENTOMOLOGIST—The Secretary, Edinburgh and 
East of Scotland College of Agriculture, 13 George Square, Edinburgh 8 
(October 28) 

JUNIOR ASSISTANT PHysroist—The Secretary, Mount Vernon 
ose and the Radium Institute, Northwood, Middx (Octo- 

er 

LEOTURER IN CHEMISTRY at Coventry Technical College—The 
Director of Education, Council House, Coventry (October 28) 

LECTURER IN CHEMISTRY, and a LECTURER IN MATHDMATICS AND 
Pauysics—The Director, Robert Gordon's Technical College, Aberdeen 
(October 28) = 

LECTURER IN THE DEPARTMENT OF PHYSICS AND TELFCOMMUNICA- 
TIONS—The Clerk to the Governors, Woolwich Polytechnic, Woolwich, 
London, S £18 (October 28) 

DISTRIOT ENGINEERS (Ref H129/50A), a MUNICIPAL ENGINFER 
(Ref E 12950A), and a ROAD ENGINEER (Ref E 130/50A), mm the 
Public Works Department under the Government of Cyrenarca—The 
Ministry of Labour and National Service, Technical and Scientific 
Register (K), York House, Kingsway, London, W C 2, quoting the 
appropriate Ref No (October 30) 

ANALYTICA CHESUST—The Director, Brewing Industry Research 
Foundation 40 Sackville Street, London W 1 (October 31) 

ASSISTANT IN STATISTICAL RESEARCH—The Secretary, Faculty of 
Economics and Politics, The Marshall Library, Downing Street, 
Cambridge (October 31) 

CLINICAL PHYSICIST to_assisé with the routine and rescarch work 
ın connexion with the Department of Radiothelapy-—The House 
Governor and Secretary, Royal Cancer Hospital, Fulham Road, 
London, S W 3 (October 31) 

METEOROLOGICAL OFFICERS (6, with honours university degree 
covering physics, mathematical physics or mathematics, or evil, 
mechanical or clectrical engineering, or a university degree in meteoro- 
logy) ın the Department of Industry and Commerce—The Secretary, 
a Service Commission, 45 Upper O'Connell Street, Dublin (October 
31 


MICGRO-ANALYTICAL ASSISTANT—The Technical Superintendent, 
Brewing Industry Research Foundation, Nutfield, Surrey (October 31) 

Puysicist to assist ın work with radioactive isotopes—-The House 
Governor and Secretary, Royal Cancer Hospital, Fulham Road, 
London, S W 8 (October 31) 

LECTURER (Grade I) IN CIVIL ENGINEERING—Tho Secretary, The 
University, Birmingham 3 (November 1) 

HORTICULTURIST, and an ASSISTANT Mycotooist, to the States of 
Jersey—The Secretary , Committee of Agriculture, Jersey (November 4) 
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RESEARCH CHEMIST (Scientist, Grade III) at the Central Research 
Estabhishment at Stoke Orchard, near Cheltenham—The National 
Coal Board, Establishments (Personnel) Hobart House, Grosvenor 
Place, London, SW 1 quoting T'T/262 (November 4) 

RESEAROH FELLOWSHIP IN CHEMISTRY—The Secretary, The Univer- 
sity, Aberdeen (November 6) E 

TEOHNIOAL ASSISTANT (male with a University degree in engineering 
or science or equivalent qualifications together with knowledge of, 
and practical experience in, control of work in geodesy applied to 
To2pping and aerial navigation, map construction and cartography, 
process photography and lithographie reproduction), to the Head of 
Establishment at the Air Ministry Survey production centre at Ted- 
dington—The Secretary Civil Service Commission, Scientific Branch, 
London, W 1, quoting No 3310 (November 9) 

ASSISTANT LECTURER IN ECONOMICS—The Registrar, The Unver- 
sity, Manchester (November 10) 

RESEARCH ASSISTANT IN EcoNoMIcs or Economio STATISTICS— 
The Registrar, The University, Manchester (November 10) 

SENIOR LECTURER IN BACTERIOLOGY 1n the Department of Pathology 
—The Secretary, Institute of Ophthalmology, Judd Street, London, 
WC1 (November 10) 

CHIEF ENGINEER and a CHIEF POLLUTION AND FISHERIES OFFICER 
—The Clerk of the Wear and Tees River Board, Clark's Yard, High 
Row, Darlington, Co Durham (November 11) 

LECTURER or ASSISTANT LECTURER 10 the Fluid Motion Labora- 
tory -The Registrar, The University, Manchester 13 (Novem- 

er 

CHEMIST AND BACTERIOLOGIST—The Engineer and Manager Water 
Department, Town Hall, Reading, endorsed ‘Chemist and Bacterio- 
logist’ (November 13) 

SENIOR EXPERIMENTAL OFTICERS and EXPERIMENTAL OFFICERS at 
Admiralty Experimental Establishments ın various parts of Great 
Bnitain MEOHANICAL ENGINEERS (Ref C 267/50) with research and 
development experience 1n light mechanisms, ELECTRICAL ENGINEERS 
(Ref D 152/50), or PRYSICISTS (Ref A 146/50) with research and de- 
velopment experience in light electrical mechanisms, electronics or 
acoustics—~Lhe Ministry of Labour and National Service, Technical 
and Scientifie Register (K), York House, Kingsway, London, W C 2, 
quoting the appropriate Ref No (November 18) 

CHAIR OF CIVIL ENGINEDRING at Auckland University College, New 
Zealand—The Secretary, Association of Universities of the British 
Commonwealth, 5 Gordon Square, London, W C1 (November 15) 

LEOTURER IN BIOCHEMISTRY (with special qualifications in bio- 
chemistry or organic chemistry and, preferably, experience in dairy 
chemistry or chemistry of foods)—The Registrar, Massey Agricultural 
College, Palmerston North, New Zealand (November 15) 

LECTURER IN THE DEPARTMENT OF GEOGRAPHY, University of 
Natal, Pietermaritzburg—The Secretary, Association of Universities 
of the British Commonwealth, 5 Gordon Square, London, WC1 
(November 15) 

LEOTURBR IN MECHANICAL ENGINEERING at Auckland University 
College, New Zealand—The Secretary, Association of Universities of 
tne Priten Commonwealth, 5 Gordon Square, London, W C 1 (Novem- 

er 

SENIOR LECTURER and a LECTURER IN PSYCHOLOGY at the Univer- 
sity of Melbourne—The Secretary, Association of Universities of the 
sna Commonwealth, 5 Gordon Square, London, W C 1 (November 


SENIOR TOBACCO EXTENSION OFFICER (with a degree ın agriculture 
at an approved university normally mvolving a four-year course) in 
the Department of Agriculture and Lands, Southern Rhodesia—The 
Secretary, Office of the High Commussioner for Southern Rhodesia, 
429 Strand, London, W C 2 (November 15) 

DEPUTY CHIEF SOMENTIFIO OFFICER at a Research and Develop- 
ment Establishment near London, to take charge of all the engmeering 
groups in the Establishment—The Civil Service Commission, Scientific 
Branch, Trinidad House, Old Burlington Street, London, W 1, quoting 
No 3324 (November 16) 5 

CHAIR OF PHARMACOLOGY —The Registrar, The University, Liver- 
pool (November 18) 

HEAD OF THE DEPARTMENT OF MATHEMATICS, Makerere College 
(University College of East Africa)—The Secretary, Inter-University 
Council for Higher Education in the Colonies, 1 Gordon Square, 
London, W C1 (November 18) ` 

AGRIOULTURAL ECONOMIST ın the Ministry of Agriculture and 
Fisheries, and ASSISTANT AGRICULTURAL ECONOMISTS (3 1n the Ministry 
of Agriculture and Fisheries and 3 ın the Department of Agriculture 
for Scotland)—The Secretary, Civil Service Commussion, Burlington 
Gardens, London, W 1, quoting No 3826 (November 24) 

BRUNNER CHAIR OF Economic Scrmnoe—The Registrar, The 
University, Liverpool (November 25) 

SENIOR LECTURER IN BOTANY at Canterbury Untversity, Christ- 
church, New Zealand—The Secretary, Association of Unrverstties of the 
ne Commonwealth, 5 Gordon Square, London, W C 1 (November 


ASSISTANT LECTURER or LECTURER IN BOTANY at Gordon Memorial 
College, Khartoum, Sudan—The Secretary, Inter-University Council 
for Higher Education in the Colonies, 1 Gordon Square, London, W C 1 
(November 30) 

ASSISTANT LFOTURER or LECTURER IN MECHANICAL ENGINEERING 
at Gordon Memorial College, Khartoum, Sudan—The Secretary, 
Inter-University Council for Higher Education in the Colonies, 1 
Gordon Square, London, WC1 (November 30) 

CHAIR OF AGRICULTURE at Makerere College (University College 
of East Africa)--The Secretary, Inter-University Council for Higher 
paneer in the Colonies, 1 Gordon Square, London, W C 1 (Novem- 

er 

MEOHANICAL ENGINEER ın the State Hydro electric Department, 
New Zealand—-The High Commissioner for New Zealand, 415 Strand, 
London, WC 2 (November 30) 

PROFESSOR OF AGRICULTURAL CHEMISTRY—-The Secretary and 
Registrar, University College of North Wales, Bangor (November 30) 

PROFRSSOR OF CIVIL ENGINEERING, and a PROFESSOR OF PHYSICS, 
at Gordon Memorial College, Khartoum, Sudan—The Secretary, 
Inter-University Council for Higher Education in the Colonies, 1 Gor- 
don Square, London WC1 (November 30) 
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RESEARCH ASSISTANT IN RADIOCHEMISTRY—The Secretary, The 
University, 38 North Bailey, Durham (November 30) 

SENIOR LECTURER or LECTURER IN BOTANY at the Universit, 
College of the Gold Coast—The Secretary, Inter-University Council 
for Higher Education in the Colonies, 1 Gordon Square, London, 
WC (November 30) 

ASSISTANT ELFOTRICAL ENGINEER in the Railway Department. 
Gold Coast—The Direstor of Recruitment (Colonia! Service), Colonial 
Office, Sanctuary Buildings, Great Smith Street, London, SW 1, 
quoting No 273826/40 

ASSISTANT EXPERIMENTAT OFFICER IN THE DEPARTMENT OF 
CHEMISTRY, for duties requiring a capacity to carry out mathematical, 
computations—The Secretary, National Institute for Research in 
Dairying, Shinfleld, Reading, Berks 

ASSISTANT EXPERIMENTAL OFFICERS ın various Government De- 
partments, divided between (a) mathematical and physical sciences, 
(b) chemistry and metallurgy, (c) engineering subjects and (d) ms- 
cellaneous (including, c g , hbrary and technical information services) 
—The Secretary, Civil Service Commission, Scientific Branch, Trimdad 
House, Old Burlington Street, London, W-1, quoting No 3068 

ASSISTANT LECTURER AND DEMONSTRATOR IN THE CHEMISTRY 
DEPARTMENT—The Secretary, King’s Collège of Household and Social 
Science, Coupes Hul Road, London, W 8 

CHEMISTS, PHYSICISTS and METALLURGISTS (men and women) as 
Senior Experimental Officers or Experimental Officers in the Research, 
and Test and Inspection Branches of the Post Office Engincering 
Department—The Engineer-in-Cnef, Staff Branch (St 1), Alder 
House Aldersgate Street, London, EC 1 

DEVELOPMENT ASSISTANTS AT THE ADMIRALTY ENGINEERING 
LABORATORY, West Drayton, for experimental and development work 
ın connexion with electrical equipment of warshups—The Admiralty, 
CEILI, Room 88, Empire Hotel, Bath 

ENGINEERING ASSISTANT by the Government of Northern Rhodesia 
—The Crown Agents for the Colonies, 4 Millbank, London, 5 W 1 
quoting M N 24886/3A 

GEORGE HOLT FELLOWSHIP IN PHYSIOLOGY—The Registrar, The 
University, Liverpool 

GOVERNMENT ANALYST ın Barbados—The Director of Recrutment 
(Colomal Service), Colonial Office, Sanctuary Buildings, Great Smith 
Street, London, S W 1, quoting No 27106/44/50 

INSPECTORS OF MINES, Nigeria—The Director of Recruitment 
(Colomal Service), Colonial Office, Sanctuary Buildings, Great Smith 
Street, London, S W 1, quoting No 27099/13 

LECTURER IN BOTANY (with particular interest in plant physiology) 
for classes to BSc (special) Degree standard—The Clerk, Northern 
Polytechnic, Holloway, London, N 7 

NUTRITION OFFICER (Woman) in HME Colomal Service, Nigeria, 
to investigate and advise upon nutrition problems—The Director of 
Recruitment (Colonial Service), Colonial Office, Sanctuary Buildings, 
Great Smith Street, London, SWI, quoting No 27321/4 

PETROLOGIST, or & PHYSICAL CHEMIST with a knowledge of petrology 
—The Director of Research, British Ceramic Research Association, 
Queens Road, Penkhull, Stoke-on-Trent 

PxHYSiIoAL CHEMIST (with a good degree in physical chemustry) 
to carry out research on high temperature physico-chemical processes 
of interest ın iron and steel making—The Personnel Officer, British 
Iron and Steel Research Association, 11 Park Lane, London, W 1 

PHysicist (with honours degree 1n physics and hospital experience 
of radium and X-radiation) IN THE RADIOTHERAPY DEPARTMENT of 
the Kent and Canterbury Hospital—The Secretary, Canterbury 
Group aoe Management Committee, St Martin’s Hospital, 

‘anterbury 

PROFESSIONAL ENGINEERS ın many departments of the Crvil Service 
for a wide variety of engineering duties—The Secretary, Civil Service 
Commission, ‘Trinidad House, Old Burhngton Street, London, W 1, 
quoting No 3225 

RESEARCH ASSISTANT (Biological) (with degree in subjects including 
physiology or zoology)—The Professor of Chemical Pathology, West- 
minster Medical School, 17 Horseferry Road, London, S W 1 

RESEARCH CHEMIST in connexion with the study of problems of 
frut and vegetable preservation—The Director, Research Station 
(University of Bristol), Campden, Glos 

RESEARCH CHEMISTS—The Secretary, British Food Manufacturing 
ees Research Association, Randalls Road, ‘Leatherhead, 

urrey 

RESEAROR FELLOWS IN CLIMATOLOGY (open especially to graduates 
in botany and agronomy) and PHYSIOGRAPHY (open to graduates in 
geology, soils and geography)—The Director, Ontario Research Found- 
ation, 43 Queen’s Park, Toronto 5, Canada 

RESEARCH MANAGER to take charge of a group of laboratories 
engaged on applred research work ın connexion with a wide range of 
new chemical processes associated with atomic energy development, 
ASSISTANT RESEARCH MANAGERS to be responsible to the Research 
Manager for leading teams engaged on the applied research work 
outhned above, an ASSISTANT DEVELOPMENT MANAGER to be respon- 
sible to the Development Manager for leading teams engaged on seml- 
scale and pilot plant experimental work in connexion with the develop- 
ment of new chemical processes, and RESEAROH CHEMISTS or PHYSI- 
cists to undertake chemical and radio-chemucal research work asso- 
ciated with atomic energy development, at Windscale Works, Sella- 
feld, Cumberland—The Ministiy of Supply, Division of Atomic 
Energy (Production), Risley, Warrington, Lancs 

RESEAROH PuyYsicIst for work in South Wales on bio-physical 
factors concerned in clinical radiography—The Director, Pneumo- 
conlosis Research Unit, Llandough Hospital, Cardiff 

SANITATION ENGINEER 1n the Works and Hydraulics Department, 
Trimdad—The Durector of Recruitment (Colomal Service), Colonial 
Office, Sanctuary Buildings, Great Smith Street, London, 8 W1, 
quoting No 27322/130 D 

SENIOR LECTURER IN PHYSIOLOGY —The Dean of the Medical 
ollege, St Bartholomew’s Hospital, West Smithfield, London, 


WATER ENGINEER in the Public Works Department, St Kitts- 
Nevis—The Director of Recruitment (Colonial Service), Colonral Office, 
Sanctuary Buildings, Great Smith Street, London, S W 1, quoting 
No 27329/87/50 
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ESSENTIAL wherever 
gamma-active material is used 


This instrument was originally designed 
by AERE at Harwell, and manufactured 
and supplied by us to the Establishment to 
give warning of the passage of gamma-active 
material in and out of “hot” laboratories 

It 1s now available commercially and will 
have an instant appeal to many research and 
industrialestablishments Its also invaluable 
to hospitals for monitoring doorways leading 
to radio-therapy departments 


Price £63 . 0 0 


(Plus £10 for G M Tubes 
and connecting cable ) 











Normally, 
the instrument operates en 
with a 6 ft GM tube mounted each 

side of the monitored doorway It provides 

visible and audible warning 1s fully automatic has 


a fully adjustable sensitivity level for varying ‘‘backgrounds,” 
and will operate from a source of 50 microcuries carried at 
D O O R P O S ! | waiking pace at 1-2 metres 
Full details supplied on request 











FLEMING RADIO (DEVELOPMENTS) LTD 


Designers and manufacturers of precision electronic instruments for research, medical, 
and industrial uses—including Time-Base Equipment, Stimulators, etc 


18-20 LAYSTALL ST, LONDON, EC1 Tel TERminus 2586/7 





WANTED TO PURCHASE 
Scientific books & periodicals 


Entire libraries, and smaller collections , sets and 
runs foreign and domestic 


WALTER J. JOHNSON, INC. 


125 East 23rd Street, New York 10, N Y. 
Cable Address BOOKJOHNS 


x 
By Appointment to Hue Majesty The King W Suppliers of Photographic Equipmen 


4 WALLACE HEATON LTD 


a MICROSCOPES New and Second-hand MICRO AND SEMI-MICRO 








` 1 Winkel, Research £70, Zeiss, Dissecting £17/10, Prior, B A LA N È E S 


Medical £32/10, Perry, Medical£27, Watson, Service” 
£45, Leitz, 2 objectives £15, Beck, Medical £34, are a spectality of 
Beck, 2 objectives £12, Watson, Service £52/10, re P y 


Zeiss, Medical £30, Voigtlander, Medical £22/10, WILLIAM A. WEBB, LTD. 


Hartnack, 2 objectives £7/10, Crouch, 2 objectives 





£5, Winkel, 3 objectives £6 4 & 5 SKINNER STREET 
Write or call for Lists LONDON, E.C.I 
EASY PAYMENTS AVAILABLE who will gladly send details on request 
25% deposit, balance in 12 or 24 months 
x Phone "Grams Accuracy, Smith, London 
127 NEW BOND STREET TERmtnus 2275/6 Cables Accuracy, London 


LONDON, W 1 Tel MAYFAIR 7511 
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THE PHYSICAL SOCIETY 


Volume XIII of the 
Reports on Piogress in Physics 
This volume has been published recently and 


1g a comprehensive annual review by specialist 
authors The contents are as follows 


7 


MARY P LORD and wW D WRIGHT 
The Investigation of Eye Movements 


L GOLDBERG 
Recent Advances ın Infra-Red Solar 
Spectroscopy 


W G PENNEY and H H M PIKE 
Shock Waves and the Propagation of 


Finite Pulses ım Fluids 
E C STONER 

Ferromagnetism Magnetization Curves 
G P KUIP 
A H COOKE 





M RYLE 
Radıo Astronomy - 
Planetary and Satellite Atmospheres 
Paramagnetic Relaxation Effects 
H FREMLIN and J S GOODEN 


ER 
J 
C F POWELL 
Physical Society, 1 Lowther Gardens, Prince 


Cyche Accelerators 
Mesons 
The price ıs 508 Postage 1s 

Further imformation can be obtamed from the 
Consort Road, London, SW 7 

Band vy (AN 
BINOCULAR 
` LABORATORY MICROSCOPES 
























Confidencein an 
Instrument increases 
efficiency. 














The full guarantee 
given with all B & L 
microscopes gives 
you this confidence 


They are optically 
and mechanically 
dependable 






Bausch & Lomb Optical Co. Ltd. 
Africa House 


KINGSWAY LONDON, W.C.2 


=== 
CHARLES GRIFFIN & CO., LTD. 
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PROTECTIVE COATINGS 
FOR METALS 
J] W GAILER, BSc, ARIC 
E ] VAUGHAN, MSc, FRLC 


Describes the most important of the coatings used 
for protection of metals against corrosion, explaining 
their characteristics, and processes Careful attention 
1s given to the choice of coatings for different environ- 
ments 260 pp [Sillus 27 pp oftables 24s net 


METHODS OF MEASURING 
TEMPERATURE 
EZER GRIFFITHS, DSc, FRS 


“Dr Ezer Griffiths—one of the few people well 
qualified to write such a book—has succeeded admir- 
ably in presenting his material in a form acceptable 
and useful to those engaged in industry and research ” 
—Nature 3rd Ed 20s net 


FRACTIONAL HORSE-POWER 
ELECTRIC MOTORS: 


a guide to types and applications 
E K BOTTLE, BSc, AMIEE 


THE HISTORY OF THE 


MICROSCOPE 


R S. CLAY and THOMAS COURT 
30s net 


15s, net 


42 DRURY LANE, LONDON, W C2 











An accurate yet simple instrument reading % 


directly upon a scale The double prism ensures 
ample illumination by day or artificial light. 
Readings can be estimated to I/10 of 1% Now 
made in three ranges — 


0-50%, 15-55% 
and 40-85%, 


soluble solids 


£9 5s. Od. each 


Full particulars from the Makers 


BELLINGHAM & STANLEY LTD 
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POCKET 
REFRACTOMETER 


for Sugar and other Solutions 








7! Hornsey Rise, London, N 19 
W ’Phone ARChwoy 2270 J 
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SIGNIFICANCE OF TECHNICAL 
EDUCATION 


EFERENCE has already been made ın these 
columns (Nature, October 21, p 661) to some 
pomts in the two reports dealing with technological 
and technical education and man-power in Great 
Britain which have been prepared by the Parha- 
mentary and Scientific Committee Other aspects 
considered also merit attention The Commuttee 
suggests that an increased technical element in 
secondary education ıs needed, and that the number 
of secondary technical schools should be greatly 
mereased A great expansion of the opportunities in 
secondary modern schools for education with a tech- 
nical bias is recommended as one of the most urgent 
tasks of the Mimstry of Education Increased pro- 
vision of courses of a more practical nature m 
technical colleges, particularly part-time courses, 18: 
also needed, and such courses should lead to the 
award of certificates of the City and Guilds of London. 
Tnstitute ın a large number of crafts and mdustries 
Moreover, a detailed study of regional and local 
industrial needs 1s desirable before the Muster issues 
instructions to local education authorities to establish 
and maintain county colleges in accordance with the 
Education Act of 1944 The functions of these 
colleges in providing part-time day courses for those 
in the age-group 15-18 may to some extent overlap 
those of existing technical colleges 
The report on technical education and skilled man- 
power, however, scarcely does justice to the develop- 
ment of part-time release from industry for attendance 
at techmeal colleges to which the last report of the 
Minister of Education testified, and while it 1s true 
that close co-operation and understanding between 
employers, employees and technical colleges are 
essential to produce the results, the Parliamentary 
and Scientific Committee in this report does not seem 
to get to grips with the real problem of how the 
standard of technical education 1s to be raised and 
the technical colleges enabled to concentrate op their 
task of tramıng the techmeians, undistracted by that 
of training the technologists 
Many of the other recommendations of the Com- 
mittee are unexceptionable , for example, ıt is true 
that more industrial firms must accept their respon- 
sıbılıty for produemg skilled craftsmen, by grving 
traimng in the technique of the various trades and 
in the manipulation and use of the necessary hand 
and machine tools They must also develop a better 
organised system of practical traiing and apprentice- 
ship schemes, which may include education at works 
schools which should be combmed with education at 
technical colleges 
What ıs imperative, however, ıs the need for some 
reconsideration of the respective functions of the 
technical colleges and the colleges of technology, and! 
of the quantitative contribution both have to make 
Without an idea of the ratio to be established, we 
cannot hope to deal effectively with the further 
question of staffing the colleges The Parhamentary 
and Scientific Committee does, indeed, note a tendency 
for apprentices and other young workers, particularly 
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in the engineermg and building industries, to embark 
on national certificate courses. although they would 
gam much more benefit from a course leading to the 
award of a City and Guilds craft certificate Far 
more important, however, may be the effect on the 
national interest of drawmg away the young crafts- 
man from the craft side of such imdustmes mto 
the drawing office and admmustrative side, with 
distortion of the balance desirable from the 
pomt of view of productivity and industrial develop- 
ment 

The seriousness of this tendency, under present 
conditions, should be the more apparent when it 18 
viewed against a wider background In a recent 
article in the Dirstret Bank Review, Mr K S Lomax 
gave some figures to show that in twenty-two indus- 
tries the proportion of admumnistrators, technicians and 
clerks to operatives has, on an average, about doubled 
in the past forty years, and in most industries the 
proportion of staff to workers has risen two, three 
or four times as fast ın the last decade as ıt did for 
thirty years before Mr Lomax’s figures tend to slur 
the distinction we have just been stressing between 
technologist and technician, and ıt 1s by no means 
clear in his figures unto which group the craftsman 
falls Nevertheless, when all allowance is made for 
the fact that technologists themselves should be 
ranked as productive as well as the techmeian, and 
for the natural mftuence of increased mechanization 
1n. some industries, Mr Lomax has directed attention 
to a disturbing factor which not only hampers pro- 
ductivity but also must be taken fully into account 
in framing any policy of technical education 

Whatever industry can do by way of traming its 
recruits will, ın fact, be of slight importance unless the 
educational policy pursued by the Government—and 
probably also 1ts general fisca] and imdustrial policy 
—1s one calculated to check such distortions Every 
reasonable opportunity and encouragement must be 
given to the exceptionally gifted to enable them to 
qualify for higher positions by further traming at a 
university or college of technology, but provision 
must also be made for the technical training and skill 
which are within the capacity of the average ındı- 
vidual and which are required by industry m rts 
recruits The lead must come from the top 

That is equally true of the question of staffing 
schools, technical colleges and colleges of technology 
Sir Ewart Smith remarked, ın his paper before 
Section L (Education) of the British Association, on 
the growing unbalance between the rewards oftered in 
industry and teachifig, and the way in which numbers 
and quality of men oftermg themselves as science 
teachers in the schools are decreasing when the national 
interest requires an upsurge ‘The Parliamentary and 
Scientific Committee in its first report recognized the 


dependence of the quality of the staff obtainable for, 


colleges of technology upon the salaries offered and 
the conditions of service, and urged the Mmuster of 
Education to vite the Burnham Committee to make 
provision for special scales to meet the situation 
in selected departments of colleges of technology 
In this ıt 1s supported by a passage in the third report 
from the Advisory Council on Scientific Policy 
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In its second report, also, the Committee urges or 
the Ministry of Education that improved recrurtmeni 
to the full-time teaching staffs of the technica. 
colleges can only be obtamed by improving the salary 
and superannuation. conditions sufficiently to attract 
teachers with experience and qualifications which 
would bring them advancement ın industry, and to 
facilitate mterchange between college and industrial 
staff That condition may well be even more important 
im the technical colleges than in the colleges of tech- 
nology , but in neither sphere can the extension of 
the practice of industrial firms allowing qualified men 
on their staffs to act as part-time day teachers make 
more than a minor contribution towards alleviating 
the present shortage The proper use of such part- 
tıme teachers appears to he rather in the teaching of 
special highly technical subjects, when the pace of 
advance necessitates teaching bemg given from 
within the mdustry and 1s accordingly most appro- 
priate for advanced lectures im the colleges of 
technology, as indeed was suggested in the Percy 
Report 

The dependence of the economic position of Great 
Britain upon technical education in its broadest sense 
is made sufficiently plain m these reports and m Sir 
Ewart Smith’s paper The Parlhamentary and 
Scientific Commuttee’s reports further dicate certain 
ways m which industry could ımprove the position, 
and they give a clear lead also to professional bodies 
They indicate, too, the vital part which the Ministry 
of Education has to play and the 1mportance of giving 
that Ministry the power and resources to ensure that 
over the whole country technical education 1s raised 
to, and maimtained at, the highest possible standard 
It ıs to be hoped that the Parhamentary and Scientific 
Committee will examine further the question of 
keeping technical education quantitatively in balance 
with technological education, and the latter with 
university education, and all three in some reasonable 
relation to the nation’s estimated resources ın man- 
power and woman-power, its reserves of talent and 
its needs for trained men and women at all levels and 
on, all sides of national work 

Such questions are well within the competence of 
that Committee, but the question of dealing with 
those psychological factors which binder the full 
utihzation of technical development and invention, 
or which tend to deflect the craftsman or technician 
away from the workshop or factory, where the 
national interest demands his services, to the office 
or other non-productrve posts which carry at present 
more social prestige, ıs a much wider one If here 
again Government pohey might do something to 
give a lead, the fundamental requirement is a sus- 
tained educational pohey directed to create an 
informed public opmion and to correct the social 
values which are responsible for the undesirable 
differentials ın status Government policy and action, 
m education and in other fields, are important m 
determining the distribution and magnitude of tech- 
nical skill and craftsmanship and the efficiency of 
industry The full realization of the benefits which 
the wider and earlier application of scientific dis- 
covery and technical invention could brig to industry 
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and to the nation as a whole does not, however, 
entirely depend on Government policy and on fiscal, 
economic or technical factors It depends equally on 
a spirit of co-operation and a receptivity to new 1deas 
in the rank and file of industry as well as in its 
leaders, and ıt ıs for the scientific worker and tech- 
snologist to play his own part as a citizen im the 
formation of the public understandmg and good- 
will in which such co-operation and receptivity 
flourish 


SCIENCE THROUGH THE POET’S 
MIND 


Science and English Poetry 
A Historical Sketch, 1590-1950 By Douglas Bush 
(Patten Lectures, 1949, Indiana University) Pp 
wx + 166 (New York and London Oxford Uni- 
versity Press, 1950) 16s net 


HE book under notice bemg & very personal one, 

a personal note may perhaps be permitted in this 
review Accordingly I will confess that the name of 
Prof Douglas Bush was unknown to me when I took 
up ‘Science and English Poetry”, although I have 
since found that this ıs not an admission that does 
me credit Having ın the past recerved the 1mpres- 
sion that many—or, say, some—of those who write 
professionally of poetry rather dislike ıt, although they 
find ıt an apt subject for a display of arid learnmg 
having found that they sometimes write a rather 
turgid and troublesome English and, further, that they, 
m general, know nothing of science, ıt was with no 
very lively anticrpation of pleasure that I began my 
reading Let me say at once that I was speedily won 
over by the author Its clear that, ın sprite of his very 
extensive reading and his professional concern, he has 
a strong liking for poetry he writes a simple, charm- 
ing and direct style, enlivened by a polished irony 
he knows quite enough of science for his purpose— 
although he twice seems to amply that universal 
gravitation and terrestrial magnetism are much the 
same thing ‘ 

And what 1s his purpose’? To trace the influence of 
the mam developments of scientific thought and 
discovery on the Enghsh poets to analyse the 
attitude of poetic mmds, engaged ın contemplating 
the problems of man’s nature, destmy and environ- 
ment, towards the findings of the natural philosophers 
Begining with the Elizabethans, he pomts out that 
the work of Copernicus and Tycho Brahe had httle 
influence on Shakespeare and his contemporaries im 
fact, 1t 1s probably true that, for the active intelligences 
of the England of the sixteenth century, experimental 
and observational science had about as much 
authority as poetry has to day for the leaders of 
thought The Elizabethan poets were content with 
the medieval scheme of things Later, Donne’s 
writings show from time to time an imagery borrowed 
from contemporary science, while Milton had, per- 
force, to busy himself with astronomical exposition 
through the mouth of Raphael and m such passages 
as that leading up to the Paradise of Fools— 


“They pass the Planets seven, and pass the fixt, 
And that Crystallme Sphear whose ballance weighs 
The Trepidation talkt, and that first mov’d , ” 
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The poet’s general attitude is, however, summed up 
at the beginning of “The Argument” to Book VIII 
“Adam inquires concerning celestial Motions, is 
doubtfully answer’d, and exhorted to search rather 
things more worthy of knowledg” 

It was with the spread of a knowledge of Newton’s 
work that scientific thought became a real influence 
on contemporary poetry Apart from the impression 
which Newton’s individual discoveries made on the 
poets, a subject to which Marjorie Nicolson’s recent 
book “Newton Demands the Muse” directed attention, 
for most eighteenth-century mmds Newton was the 
man who revealed order and design, of divine origin, 
running through all creation Newton himself said in 
the ‘Principia’: “This most beautiful System of the 
Sun, Planets and Comets, could only proceed from 
the counsel and dominion of an intelligent and 
powerful bemg And fiom his true dominion 1 
follows, that the true God is a Living, Intelligent and 
Powerful Being , and from his other perfections, that 
he ıs Supreme or most Perfect’’* This was the general 
imphecation that James Thomson, for example, saw 
in. Newton’s work, and Young, of the famous ‘Night 
Thoughts”, likewise saw devotion as the daughter of 
astronomy The romantic revolt of the early nme- 
teenth century, of Coleridge and Wordsworth and 
Keats, was, then, as the author savs, a revolt against 
a misinterpreted Newton, against the purely mech- 
anistic and material scheme of things which so m- 
censed Blake—who, it 1s safe to conjecture, never 
read the “Prmerpia” or the “Opticks” 

In the nineteenth century evolution was the seien- 
tific theme that umposed itself upon the intelligent 
world as much as Newton’s discoveries did in the 
eighteenth Tennyson pondered profoundly upon the 
meaning of this doctrine for man’s spirit Before 
Darwin’s “Origin of Species” appeared, Lyell’s 
“Principles of Geology”? and Chambers’s “Vestiges” 
had already contended that natural.law had governed 
the changes that had taken place ın organic and 
morganic Nature since the creation, and “In Memor- 
1am” contaims im moving poetry the struggle of the 
poet’s mind between faith and despair “Shall man,” 
he asks, 


“Who trusted God was love mdeed 

And love Creation’s final law— 

Tho’ Nature, red ın tooth and claw 
With ravine, shniek’d against his creed— 


* * * 


Who loved, who suffer’d countless 1lls, 
Who battled for the True, the Just, 
Be blown about the desert dust, 

Or seal’d within the won hills?” 


It must here be admitted that Prof Bush appears to 
consider Tennyson to be a very fine poet, even better 
than the great poets of to-day, although, unlike most 
younger c1itics, he has read both, which is always 
hable to warp the judgment In his last chapter he 
deals as sympathetically as may be with the modern 
poet, the “detached, isolated, hostile observer of 
society” He helpfully analyses present tendencies 
“we must,” he says “distinguish, if we can, between 
authentic obscurity and mere fashion, and—though 
it 1s not correct to say so—I thmk we must make a 
parallel distmetion between authentic pessimism 

and a fashionable cult of despa”, and, after discus” 
mg Mr T S Ehot, “For the modern recognition 


* Motte’s translation, 1729 
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man’s plight has led m two opposed directions, to 
pleas for more science (and more social science) and 
to a religious revival” He bravely endeavours to do 
the nght thing by Mr Auden and Mr Ehot 

There can be no doubt of the accomplishment, the 
charm of style and the mterest of this book The 
author ıs sometimes controversial I am always on his 
side, but then I share Prof Bush’s admiration for 
Tennyson (no, we do not consider “The Idylls of the 
King” typical Tennyson) and am gratified to find cited 
Burton’s “Anatomy of Melancholy”, Drummond’s 
“Oypress Grove”, Robert Benchley and other favour- 
ites of mme All those who concern themselves with 
the fluctuations m the attitude of intelhgent mmds to 
the fundamental problems of man’s relation +o 
Nature should read this book, even if they are 
indifferent to, or dislike, poetry But they will get 
more out of ıt 1f they have a taste for poetry 

E N DAC ANDRADE 


PHOTOELASTICITY 


Photoelasticity ; 

By Prof Max Mark Frocht Vol 2 Pp xvu + 505 
(New York John Wiley and Sons, Inc , London 
Chapman and Hall, Ltd , 1948) 60s net 


Photoelasticity 

Prinerples and Methods By H T Jessop and Dı 
F C Harms Pp vin+184 (London Cleaver- 
Hume Press, Ltd , 1949) 28s net 


ROF M M FROCHT’s book 1s the long-awaited 
second volume of his work, the first volume of 

which was published m 1941 It would probably be 
fear to say that, ın contrast to the first volume, the 
emphasis in this book 1s strongly on elasticity Two- 
fifths of the book is devoted to a consideration of 
various aspects of the theory of elasticity, presented 
m a manner which makes the subject thoroughly 
palatable to the engineer, the presentation shows 
every sign of the wide and successful teaching exper- 
ence of the author He deals specifically with stresses 
in semi-infinite and imfinite plates, wedges and beams, 
and circular disks He presents ın each case a detailed 
comparison of photoelastic and mathematical results 
which should convince mathematicians of the validity 
of the photoelastic method, and expermmentahsts of 
the accuracy of the mathematical methods 

Prof Frocht has also collected together the 
theoretical and practical evidence which justifies the 
use of plastic models to predict the stresses ın com- 
ponents made of steel or alummrum Other chapters 
are devoted to a discussion and exposition of the 
available experimental and mathematical methods of 
obtammmg isopachic patterns The isopachies are the 
contour lines of equal sums of prmecipal stresses, 
whereas the ordmary photoelastic stress pattern, the 
isochromatics, defines the values of the difference 
between the principal stresses at all pomts When 
both these patterns have been obtaimed, the values 
of the separate principal stresses can be computed 

The remainder of the book ıs devoted to a descrip- 
tion of the techmiques of three-dimensional photo- 
elasticity, stress-‘freezing’, the use of light at oblique 
meidence, the use of scattered hght, and a brief 
reference to the use of convergent light An appendix 
contains details of the physical properties of ‘Foster- 
ite’, a comparatively new photoelastic model material 
for use with the stress-‘freezing’ technique 
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Colonel H T Jessop and Dr F C Harris’s more 
recent book on photoelasticity 1s a most welcome 
record of the revival of interest ın photoelasticity at 
University College, London, where so much of the 
pioneer work im this subject was done in the days of 
Profs Coker and Filon This is a most useful text- 
book which provides the reader, ın one volume, with 
the necessary elements of elasticity and optics, m/ 
the first half of the book, and much practical nforma- 
tion on the apparatus used and the techniques em- 
ployed, ın the second half 

A brief discussion of the theory underlying the 
stress-‘freezing’ technique makes the hmutations of 
the method very clear by setting out the necessary 
conditions of symmetry which must be fulfilled if 
the patterns obtamed are to have any value other 
than the xsthetical appeal of them abstract beauty 
There has been a good deal of confused thought on 
this subject, which should be clarified by the dıs- 
cussion in this book 

A very complete chapter on the photoelastic 
bench ıs hkely to prove to be the most useful to the 
begmner, as the difficulties encountered with different 
optical systems are discussed Iucidly and expleimed 
in detail E K FRANKL 


FLORA OF THE CAPE PENINSULA 


Flora of the Cape Peninsula 

Edited by Dr R S Adamson and T M Salter Pp 
xix + 889 (Cape Town and Johannesburg Juta 
and Co, Ltd, 1950) 55s 


HE editors, Prof R S Adamson and Captam 
T M Salter, together with their collaborators, 
have provided ın this work a descriptive flora of the 
best-known part of Cape Colony, namely, the Cape 
Peninsula The area dealt with comprises 182 square 
mules and provides the home for an exceptionally rich 
flora, comparable to certain areas of Western Australia, 
and famous for its Encaceous and Proteaceous 
shrubs 
The Cape Penmsula is only about one-fifth larger 
than the smallest English county, which has a 
recorded vascular flora of less than nine hundred 
species But the habitats here considered range in 
altitude from sea-level to 3,549 ft on Table Mountain, 
with a long coastal margin and diversity of land 
conditions, while the rainfall may be less than 20 in 
a year at the low levels or more than 80 ın on the 
mountains It 1s true that, as the editors emphasize, 
the increasing population and especially the frequency 
of bush fires militate agaist the persistence of 
the native flora, but Table Mountam above the 
1,000-ft contour and the southern tip of the Penmsula 
have been proclarmed Nature reserves, which, if 
supported by public opmion, should matenally assist 
ın preservation 
The authors treat only of the flowering plants and 
ferns, but the total records of these number no less 
than 2,622 species, of which about 65 per cent are 
dicotyledons, 32 per cent monocotyledons, the 
gymnosperms account for six species and the ferns 
fifty-seven Dichotomous keys are provided for the 
genera and for the identification of the species For 
every species a brief description ıs provided, and a 
statement of the type of habitat, its frequency and 
period of bloom The proof of the utility of such 
keys can only be fully assessed in the field, but the 
provision of a glossary should render them of assist- 
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ance, even to those with but a shght acquaimtance 
with botany, and there can be no doubt that the 
peace have provided a work that will supply a real 
nee 

Perusing these pages, ıt 1s of interest to note the 
representation of the various groups Composite are, 
of course, by far the largest, while Legummose, 
‘Inidacez, Cyperacee and Orchidacee follow But the 
Erıcaceæ are represented by one more species than 
the orchids, and no less than 102 are species of Erica 
Another well-represented genus 1s Oxaits, with thirty- 
three species, of which all but a third are cited as 
frequent to very common and only two as very local 
and one as rather raro The species of Erica afford 
a striking contrast, only about a quarter are frequent 
or common, about thirty-two are occasional, sixteen 
species are local or very local, and twenty-five 
exhibit varying degrees of rarity and seven species 
have already become extmct Here the need for 
active preservation, before ıt ıs too late, is obvious 
Of the Proteacesx, forty-three species are recorded as 
belonging to nine genera, of which about two-thirds 
are still frequent to common, a quarter grow occasion- 
ally or only locally, while nearly a fifth are rare to 
very rare The Restionacee and Arizoacer are both 
well represented, the latter by nimety-four species, 
the former by eighty-six species, of which many are 
only found occasionally and a number are rare 

A ten-page introduction meludes an all too brief 
account of the habitat conditions from which the 
absence of any consideration of the soils 1s to be 
deplored 

The text ıs cleaily prmted and the keys are easy 
to consult, and, having regard to the size of the 
work, the price 1s not unreasonable, doubtless due to 
the assistance afforded by the South African Council 
of Scientific and Industrial Research and the Univer- 
sity of Cape Town, to which, as to the authors and 
editors, those mterested in the flora of the Cape 
Peninsula owe a debt of gratitude 

E J SALISBURY 


THE MATHEMATICS OF 
INTELLIGENCE 


Human Ability 

a A Continuation of “The Abilities of Man” By Prof 
C Spearman and Prof LI Wynn Jones Pp vu + 198 
(London Macmillan and Co, Ltd, 1950) 16s net 


g UMAN ABILITY” was designed by the late 
Prof C E Spearman as a contimuation of the 
“Abilities of Man”, published ın 1927 Of the earher 
book, an anonymous reviewer (Nature, 120, 181, 
1929) regretted that “ it 1s distinctly written for 
the layman, and he is expected to take many things 
on faith He has to trust Prof Spearman’s mathe- 
matics and still more Prof Spearman’s arithmetic” 
Prof Karl Pearson—fo. anonymity was no disguise, 
and the review 1s included ın Morant’s bibhography 
. of his writings—was not prepared to trust either, and 
expressed his lack of confidence at some length 
elsewhere It 1s to these controversies of the ’twenties 
A that readers of “Human Ability” will find their 
attention often returning It 1s not that later work is 
unacknowledged—the literature of the past twenty- 
five years has, m fact, been very fully ingested, if not 
always completely digested—but thet this work is 
presented as a series of purely technical extensions of 
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method and that important differences of opmion 
which have emerged about the status of mental 
factors are scarcely touched on 

Briefly, Spearman’s thesis was that the uniformly 
positive correlations observed between different 
mental tests could be—and, for economy of hypo- 
thesis, should be—explamed by two kinds of factor, 
a general factor G common to all the tests, and a 
series of specific factors S, each related to a single 
test Later, other factors were admitted, which were 
intermediate in range, bemg represented ın several but 
not all of the tests “Human Ability” is partly a 
recapitulation and partly an attempt to bring the 
story up to date, deseribmg the development of 
factor analysis at the hands of Spearman and others, 
and replying to the various ciiticisms which have been 
raised In the latter part of 1ts purpose, the book ıs not 
entirely successful It 1s disappomting to find the 
mterpretation of factors considered only in a narrow 
sense, and the hological reference of these statistical 
entities dismissed as “metaphysics” Srmularly, the 
objections considered are largely those raised by 
Pearson and Thomson to the orginal two-factor 
theory—not the more radical eriticiszm which in 
recent years has attacked the whole conception of 
factor analysis On the technical side, the book will 
scarcely stand comparison with the accounts given by 
Thomson or by Holzinger and Harman, and ıt has 
less general mterest than Burt’s “Factors of the 
Mind” or Spearman’s own earlier works For the 
student some introduction to the subject fiom other 
sources 1s indispensable before readmg “Human 
Ability” 

The defects of the book are to some extent accoun- 
ted for by the fact that 1t was unfinished at the tıme of 
Prof Spearman’s death , and Prof Ll Wynn Jones, 
who as part-author prepared the book for publication, 
has treated an mcomplete text with almost excessive 
reverence Many parts of the book seem to lack any 
consecutive theme , and it 1s difficult to believe that 
the brief paragraphs on the use of matrix algebra— 
to take one example—were meant to be published as 
they stand If the book ıs m places little more than a 
skeleton, the bones are at any rate elaborately 
clothed Prof Spearman’s crusading zeal ıs fully 
evident—in his comments, for example, on the 
extensive use now made of mental tests “Voices are 
becommg more and more insistent’, he writes, 
2 that the sway of the tests must be extended over 
the whole national man-powe1l, woman-power, and 
child-power’’, a situation which “would appear to be 
promising, but not free from danger” 

Many psychologists are moire impiessed by the 
danger than the promise; but whether we agree with 
Prof Spearman or not, his views have been extremely 
influential, and no one mterested in human abilities 
can afford to neglect his writings Pearson credited 
him with “the merit of directing attention to the 
subject”, and ıb 1s a subject m which interest has 
grown continuously Pearson’s fear that Spearman’s 
advocacy would “do more harm than good if it 
leads the non-mathematical psychologist to believe 
that the author has proved his hypothesis” has 
fortunately not been confirmed Non-mathematical 
psychologists who have mterested themselves ın the 
theory have been as active im criticism as m accept- 
ance, and latterly, non-psychological mathemati- 
cans have made ther contribution to the debate 
Both have found in Spearman’s work the stimulus of 
coherent theory, but neither has been disposed 
take much on trust A D Harr 
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The Heterocyclic Derivatives of Phosphorus, 
Arsenic, Antimony, Bismuth and Silicon 

By Frederick George Mann (The Chemistry of 
Heterocyclic Compounds Series) Pp 1x+180 (New 
York and London Interscience Publishers, Inc , 
1950) 42s 


de monograph is the first to appear of a series 
planned to cover the whole field of heterocyclic 
chemistry Its scope 1s limited to a few rare classes 
of substance, and this has made ıt possible to present 
the facts m considerable detail withm the compass 
of a small volume 

All types of cyclic compound having phosphorus, 
arsenic, antimony, bismuth or silicon as rmg members 
are reviewed, but the arsenic derivatives, havmg 
been most studied, occupy two-thirds of the book 
The arsenic analogues of most of the familiar poly- 
cyclic mtrogen ring systems have been prepared and 
are here described The requirements of chemical 
warfare during and since the First World War no 
doubt gave an umpetus to the study of arsenie com- 
pounds, and the sections on phenarsazime chloride 
and on the products of anti-lewisite reagents are 
noteworthy from this pomt of view 

Although this is a highly specialized book, ıt con- 
tams much that ıs of general chemical interest In 
particular, a number of very interesting stereo- 
chemical studies by Mann, Turner and their colleagues 
are described These include the preparation of the 
only known stable optically actrve quaternary phos- 
phonrum and arsonium salts and of an active spiro- 
arsonium salt, optically active phenoxarsme and 
phenoxstibine derivatives which owe their dissym- 
metry to molecular structures folded across the 
middle rmg, and some special cases of cis-trans 
isomerism in palladium complexes and m dihydro- 
arsanthrene derivatives 

The book ıs excellently produced and is generally 
free from errors, but a confusion has been noted in 
the numbering of formule on pp 71-72 GMB 


Atmospheric Turbulence 

By Prof O G Sutton (Methuen’s Mondédgraphs on 
Physical Subjects ) Pp vin+108 (London 
Methuen and Co, Ltd, 1949) 6s net 


HIS monograph provides a clearly written 
account of the research which has been carried 
out during the past twenty years or so, largely in 
Great Britain and with Prof O G Sutton im the 
van, on turbulence in the terrestrial boundary layer 
The pomt of view is that of the mathematical 
physicist, but the mathematical equipment required 
of the reader ıs only slight 
Following a general mtroduction and a concise 
statement of the observed behaviour of the lowe: 
atmosphere (vertical gradients of temperature and 
wind velocity, eddy velocities and surface shearmg 
stress), the reader ıs introduced to so-called K theory, 
an empirical treatment based on the assumption that 
turbulent diffusion is analogous to molecular diffusion 
but with an enhanced coefficient of transfer Its 
lmutations are quickly displayed, and the author then 
proceeds to show how the Prandtl-von Kármán ideas 
of the mixing path have been applied with some 
success to diffusion problems near the ground Here 
the author’s marriage of mixing-path theory with 
Taylor’s theorem on diffusion by continuous move- 
ment is described A final chapter 1s devoted to the 
effects of stable and unstable temperature strati- 
fications and to natural convection 
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The subject as presented here ıs still in the em- 
pirical stage Because of its complexity, the essential 
physical bonds which must unite 1b to the basic laws 
of hydrodynamues and thermodynamics remain to be 
discovered , and if one has a criticism, it 18 that the 
author might have brought out this lumitation of his 
treatment more clearly 


Minerals and How to Study Them 


By the late Edward Salisbury Dana Revised by 
Cornelius S Hurlbut, Jr (Dana’s Series of Mmeral- 
ogies) Third edition Pp x+323 (New York 


John Wiley and Sons, Inc , London Chapman and 
Hall, Ltd, 1949) 24s net 


HE fourth and most elementary of the series of 
‘text-books by J D and E S Dana, covering 
the field of mineralogy, was first published more than 
half a century ago This new revision retains essen- 
tially the characters of the first edition and remains 
@ well-balanced mtroduction to the subject The 
usual orthodox groupmg ıs followed chapters on 
crystallography and the properties of mmerals lead 
to a systematic deserrption of the more commonly 
occurring mimeral species Fimally come short but 
adequate determinative tables It 1s pleasmg to find 
these tables subordinated to the description of the 
minerals and not, as has sometimes recently been the 
case, given undue promimence 
In revising the book, Mr C § Hurlbut, yun ; has 
shortened some of the introductory chapters and, in 
many respects a desirable change, has rearranged the 
description of the mimeral species to follow the 
chemical classzfication—oxides, silicates, ete —rather 
than listmg together mmerals contamimg the same 
elements The volume ıs attractively produced and 
well illustrated with numerous diagrams and photo- 
graphs Newcomers to the science will find it a useful 
and stimulating mtroduction 


Artificial Radioactivity 

By Prof P B Moon (Cambridge Monographs on 
Physics) Pp x+102 (Cambridge At the Univer- 
sity Press, 1949) 12s 6d net 


T is an extremely difficult undertaking to write a 

hundred pages on the main phenomena and tech- 
niques of radioactivity, even if these are limited to 
the medium and light nuclei, as the author states ın 
the preface The selection of what can be put of such 
an enormous field ın such a small space must have 
been one of the main difficulties of the author In 
my opinion, this has been solved, and a small book 
has been created, easily understandable and giving m 
some places much more than the pure fundamentals 

Identification and measurement of radiations and 
particles have been condensed into twenty pages, 
giving, of course, not much more than a very short 
description of the subjects 

The main emphasis 1s laid on the two other chap- 
ters—on radioactive processes in which the charge of 
the nucleus 1s bemg changed, and such processes 
where the charge of the nucleus does not change In 
a condensed, but very clearly written, version the 
theories of B-ray spectra and of the electron-capture 
process are discussed A good balance ıs maintamed 
between theoretical considerations and experimental 
methods and results 

This 1s a book which should fulfil the am to give a 
reader a clear short version of a number of advances 
in nuclear physics, without obstructing the view by 
insertion of too many details Henry SBLIGMAN 
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THE HARWELL NUCLEAR PHYSICS CONFERENCE, 1950 


WO hundred and thirty delegates, of whom one 
hundred were from overseas, attended the Inter- 


* national Nuclear Physics Conference held ın the 


Clarendon Laboratory and Geography School lecture 
theatres m Oxford durmg September 7-13 In the 
five days of meetıngs nearly one hundred papers 
were given and there was much stimulating dıs- 
cussion both ın and outside the sessions In the 
confines of a short article ıt 1s possible to mention 
but a fraction of the papers and then only very 
briefly 

The sessions were divided mto four main groups 
On September 7 and 8, papers were given on the con- 
stauction of high-energy accelerating machmes and 
experimental work done with them, together with 
experiments ın the allied field of cosmic radiation 
The papers on September 11 and 12 were concerned 
with experrments at lower eneigies mvolving more 
modest accelerating equipment September 13 was 
given to ‘pile’ physics, and, during the course of the 
meetings, alternative sessions on techniques, «- and 
B-ray spectroscopy, neutron spectroscopy and theo- 
retical physics were held 

Sır John Cockcroft, director of the Atomic Energy 
Research Establishment, Harwell, after welcoming 
the delegates, took the chair for the openmg session 
on high-energy accelerators The first paper, by 
Prof L W Alvarez, reviewed the machine pro- 
gramme at Berkeley, Calfornia, and gave some 
experrmental results In particular, the differential 
p-p scattering cross-section has been found to have 
the value of 4 mB per steradian at 90° and 
340 MeV , and ıs independent of angle and energy in 
the range 200-350 MeV The 60-ın cyclotron has 
been modified by Hamilton and Miller to accelerate 
carbon-12 nucle: and has been used by Seaborg to 
produce californium-244 and -246 from uranrum-238 
The method will probably lead to the production of 
further transuranrum elements 

Prof P G Kruger described the Illmois betatron, 
which was brought nto operation m February and is 
giving an output of 1 R per pulse, the maximum 
energy being 345 MeV The Brookhaven proton 
synchrotron (‘Cosmotron’) ıs 80-90 per cent complete, 
and Prof G B Collins discussed the difficulties which 
have to be overcome to obtain a beam 

Among machines brought mto operation recently, 
Prof E T Booth discussed the 385-MeV Columbia 
cyclotron, Dr U Liddel (Office of Naval Research) the 
340-MeV synchrotron at the Massachusetts Institute 
of Technology, and Mr M Snowden the 170-MeV 
Harwell cyclotron At the Massachusetts Institute 
of Technology, experiments are planned to utilize the 
optical energy radiated from the accelerating elec- 
trons for studies ın the region of 50-200 A, which 
has been neglected hitherto for lack of a suitable 
light source 

Meson physics was mtroduced by Prof B J Moyer 
(Cahfornia), who discussed the Berkeley evidence for 
the 7° particle An upper lımıt of 2 x 107 sec can 
be set for the half-lfe of the particle and, from 
experiments on the y-rays resulting from z7” meson 
capture in hydrogen, the mass of the z’ meson 1s 
found to be 261 + 3 me Capture of x~ mesons m 
deuterrum does not lead to x® formation but yields 
neutrons according to the equations 


nr +Don+n, (1) 
>ntnty. (2) 


Reaction (1) 1s twice as likely as (2) 

The Bristol value for the half-life of the n’ meson 
was given by Mr D T King as 3 x 107 sec, and 
Prof G E Cosyns (Brussels) showed that in stars 
having more than twenty penetrating particles there 
1s angular correlation between pairs His results 
suggest, he said, that both multrple and plural pro- 
duction of mesons occur Evidence for the V-mesons 
(both charged and uncharged) obtarned by the Man- 
chester group and by Prof Anderson’s group 
(California) was presented by Prof P M S Blackett, 
who suggested tentatrve decay schemes 

Further scattermg and high-energy disintegration 
experiments were reported from Bnistol, Harvard, 
Harwell and Rochester, but these will not be dis- 
cussed here 

The theoretical session on high-energy physics was 
enlivened by the challenge of the new p-p and n-p 
scattermg data where the results are ın disagreement 
with the theory Dr A Pais (Prmceton) gave an 
admurable review of the position, and showed that the 
experiments can only be explained by mtroduemg 
a strongly simgular force between protons and a 
somewhat smaller one between neutron and proton 
He stated that for spm-orbit coupling he favoured 
the potential well 


l1 d fexp — =) 


a ee r 


which is the meson-theoretical analogue of the 
potential encountered m atomic theory 

After a visit to the laboratories of the Atomic 
Energy Research Establishment, Harwell, on Sep- 
tember 9, the week-end was taken up with social 
activities 

The Conference resumed on September 11, when 
Prof T Lauritsen, after describing the machines and 
spectrometers ın use at the California Institute of 
Technology, gave up-to-date level schemes for 
oxygen-16, lithrum-7 and the interesting murror 
nucleus berylliwm-7, the y-ray from the 480-keV 
level of which has now been observed Reactions 
resulting from the bombardment of fluorine by pro- 
tons have received much attention m the past, but 
new work ıs still bemg reported Prof § Devons 
(London) gave results on the angular correlation 
between the «-particles and the pairs from the parr- 
emitting state of oxygen-16 which agree with Dirac 
theory assuming a spherically symmetrical field, and 
Mr J G Rutherglen (Glasgow) showed evidence for 
a 12-MeV y-ray which suggests a low-lying level ın 
the neon nucleus at 1 53 + 0 1 MeV 

An ionization chamber in which wall effects have 
been eliminated has been used in Heidelberg for the 
study of energy-levels excited by a fast neutron flux 
It was described by Prof W Bothe, who reported 
findmg many new excited states of nitrogen-15 
The reactions O*(dp)O', F19(dx)O%” and Cl(dp)01* 
have been used by Prof J Rotblat (London) to 
obtaim level-schemes for carbon-13 and oxygen-17 
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The results show a remarkable correlation between 
the energy states of the two nuclei for which ıb 1s 
difficult to account on theoretical grounds 

The major part of the afternoon session was 
devoted to the study of reactions volving tritium, 
either as a target or a bombarding particle Prof T 
Bonner (Rice Institute), Dr R F Taschek (Los 
Alamos Scientific Laboratory), and Mr M J Poole 
(Harwell) have all mvestigated the energy-dependence 
of the cross section for the D(Tn)He‘ reaction It 
has a maximum value of about 5 barns m the region 
of 180-keV triton energy Mr B H Flowers (Har- 
well) showed that strong spm-orbit coupling 18 
necessary to account for such a large cross-section, 
and the calculated energy-dependence agrees with 
the experrmental results if the accurate wave-func- 
tions of the Coulomb field are employed Los 
Alamos expermments on the reactions T(pn)He® and 
T(py)He* suggest the existence of a helium-4 level 
above 20 MeV The T-T reaction, among the possible 
products of which are the dmeutron and helium-5, 1s 
bemg studied at Los Alamos and Chalk River, but 
the experrments do not allow definite conclusions to 
be drawn at present 

A paper on (py) coincidence experiments using 
semtillation detectors havmg high resolution was 
given by Dr W E Burcham (Cambridge) Applied 
to the reaction B1°(dp)B™, counting-rates as high as 
10 comeidences per microcoulomb of deuterons have 
been obtamed 

The mornmg session of September 12 on angular 
distribution expermments and their mnterpretation was 
mtroduced by Prof D R Inglis (Argonne National 
Laboratory), who outlined the theory with particular 
reference to the reactions Li’(pa)He1 and In*(da«)He* 
Analysis of these reactions shows that parities 
deduced from the nuclear models are correct, but 
disappointment was expressed that most of the 
mformation obtamed relates to the highly excited 
state of the compound nucleus, which 1s in a region 
too complex to be treated theoretically In a review 
of p-p and n-p scattermg experiments m the region 
up to 30 MeV, Prof J H Wihams (Minnesota) 
showed they can be interpreted assuming that the 
purely nuclear scattermg occurs only m states of 
angular momentum zero Recent Minnesota experi- 
ments demonstrate that, ın the region below 5 MeV , 
the ‘effectrve range’ between nucleons 1s independent 
of charge 

Dr H Wéaffler (Zurich) described measurements of 
the separate angular distribution of the lithrum 17 6- 
and 14 8-MeV y-rays, from which he concluded that 
the 17 6-MeV level of beryllium-8 has even parity 
and odd angular momentum Prof P Huber (Basel) 
discussed an experiment on the differential scattering 
cross-section of neutrons of about 3 MeV energy by 
carbon, nitrogen and oxygen nuclei 

Related papers on the angular distribution of 
neutrons and protons from (dn) and (dp) reactions 
were given by Dr J Holt (Liverpool), who showed 
that there ıs a strong forward peak ın both types of 
reaction, and by Prof Rotblat, who has examimed 
the angular distribution of the protons m (dp) 
reactions for various states of the final nucleus The 
theory of these processes was treated by Mr S T 
Butler (Birmmgham), who showed how the angular 
distributions can be used to give the spms and 
parities of the nuclei nvolved He mvokes a stripping 
process and, by mserting certam boundary conditions, 
can predict the angular distributions to be expected 
for various values of spm and parity of the state of 
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the final nucleus when these properties are known 
for the ground-state of the target nucleus As an 
example he found from the experrments that the 
ground-state of oxygen-17 should be a Daja or Dee 
state 

The afternoon session on photodisintegration 
experiments was largely devoted to experiments 
with the deuteron Dr H von Halban reviewed 
recent work m Oxford which still shows discrepancies 
with theory, and Dr D H Wilkinson deseribed 
Cambridge expermments with y-rays extendmg from 
4 to 176 MeV and which lead to a value of the 
triplet range ın good agreement with the figure 
reported later by Dr Hughes The disimtegration 
Cl4(y3«) was deseribed by Dr V Telegdi (Zurich), 
who found that, after gomg through a maximum at 
18 5 MeV , the cross-section rises agam as the energy 
is mcreased to 32 MeV Mr F K Goward (Harwell) 
discussed work on the reaction O1%(~4«), which pro- 
ceeds erther as a (ya) reaction via an excited carbon-12 
nucleus or as a fission-lke process m which the 
oxygen nucleus breaks into two beryllium-8 nuclei 
A new reaction, Li’{yT)He*, was reported by Dr 
E W Titterton (Harwell), who gave a value for the 
cross-section of 1 2 +06 x 1078 cm? at 17 6 MeV, 
and showed an excitation function indicating that 
the cross-section has a maximum value m the neigh- 
pbourhood of 14 MeV 

The ‘pile’ physics sessions on September 13 were 
more concerned with research done with neutron 
beams than with the physics of piles Dr R E Bell 
described the Chalk River heavy-water pile, the 
neutrons from which have been used to excite y-rays 
from neutron capture m hydrogen From a measure- 
ment of their energy, the bmding energy of the 
deuteron was found to be 2 230 + 0 007 MeV , which 
1s significantly higher than earlier values The elegant 
expermments of J M Robson demonstrating the 
6-decay of the neutron were given detailed treatment 
An allowed spectrum 1s found, the end-point bemg at 
782 keV Dr D J Hughes described the Argonne 
300-kKW pile and the newly completed Brookhaven 
30-MW pile. A high-speed mechanical chopper will 
be used with the latter for neutron time-of-flight 
experuments over a path-length of 20 metres The 
device ıs expected to give a resolution ten times 
better than that of any previous chopper Slow- 
neutron scattering experrments have allowed de- 
termination of the nuclear interaction triplet range 
as 174 +01 x 10% cm and the smglet range as 
26+05 x 10 em 

The Oak Ridge pile has been used for experiments 
on neutron diffraction and the decay of the neutron 
Dr A H Snell reported on both and gave scattering 
cross-sections and scattermg efficiencies for various 
nuclei as measured by Wolan and Shull At Los 
Alamos, the water boiler and fast reactor both operate 
at 10 kW and give 10" (slow) and 5 x 10! (fast) 
neutrons/em ?/see respectively After describing 
them, Dr D K Froman discussed & proposed. 
expermment to mvestigate the angular distribution of 
neutrons scattered by liquid hellum II which, 1t 18 
expected, will determme the statistics of the scattermg 
nucle 

Pile modulation techniques for cross-section meas- 
urement were discussed by Mr D J Littler (Harwell) 
and Dr L Kowarski (Paris), and a stimulatmg 
paper on neutron beam magnetic resonance experi- 
ments was given by Prof N F Ramsey (Harvard), 
who 1s currently using the method to determine the 
electric dipole moment of the neutron and the 
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neutron magnetic moment Fission physics were 
treated ın three papers the first by Dr J C 
Jacobsen (Copenhagen) on the fluctuations of charge 
on the fission fragments, the second on rare modes 
of fission by Dr E W Titterton (Harwell) and the 
last, by Mr J Scott (Cambridge), on the theory of 
the fission process 

B-ray spectroscopy was treated in an alternative 
session Dr K Siegbahn outlmed the work m Stock- 
holm on the mternal conversion coefficients of certam 
isomeric transitions, he finds the results to be 
compatible with those expected on the shell model 
Dr H O W Richardson described the spectro- 
meters in use m Edmburgh, and Dr S C Curran 
gave details of experiments m Glasgow, using pro- 
portional counters placed in a magnetic field, to 
examine B- and y-ray spectra up to an energy limit 
of 2MeV Work at Harwell on gold-198 was reported 
by Dr P E Cavanagh, and an experiment determ- 
uung the mternal conversion coefficient of an isomeric 
transition m bromime-82 was described by Mr D 
West In the field of a-ray spectroscopy, experi- 
ments reported by Dr S Rosenblum (Paris) provided 
information on the nuclear radu of the 4n, 4n + 1 
and 4n + 3 radioactive series 

The neutron spectroscopy session included dıs- 
cussion of three types of time-of-flight spectrometer 
the direct method of the mechanical modulator 
(‘chopper’) was described by Dr Hughes, the 
modulated cyclotron, typified by the Columbia 
installation, was discussed by Prof W. W Havens, 
who also reported a new measurement of the electron— 
neutron interaction potential as 5,000 + 1,000 eV , 
and Mr A W Merrison discussed the Harwell equip- 
ment which employs a pulsed Imear electron 
accelerator as a photo-neutron source In addition, 
papers were given on neutron diffraction by Prof K 
Lonsdale (London), Dr D G Hurst (Chalk River) 
and Mr G E Bacon (Harwell) bg 

The theoretical physics session was devoted to 
discussion of possible models of nuclear structure and 
their mutual relation Prof R E Peierls (Birmmg- 
ham) explamed some of the difficulties confronting 
the ‘compound nucleus’ picture, formulated first by 
Bohr, Prof E Wigner (Princeton) outlined the 
evidence which produced the concept of ‘magic 
numbers’, and the shell-structure models of the 
nucleus which have been suggested to explain these 
numbers, Prof Inglis reported further work on the 
3-3 coupling model Prof Peierls also directed 
attention to recent significant experiments at Chalk 
River by Kinsey et al, which showed that some 
heavy nucle: have entirely unexpected properties 
more characteristic of symple light nucle: There was 
considerable discussion on the relation of the shell- 
structure model to other models, and on the extent 
to which it might be explamed by current ideas on 
nuclear forces, or whether new ideas had to be intro- 
duced to explain observed regularities Prof P A M 
Dirac (Cambridge), outlming his new ideas m field 
theory, was of the opmion that a new fundamental 
concept ıs needed, and suggested ıt 1s more likely to 
be forthcoming as a result of studying particles about 
which we know most, such as photons and electrons, 
rather than the more obscure mesons 

The Conference dinner, presided over by Lord 
Cherwell, was held ın the Great Hall of Christ Church 
on September 12, and was notable for fine after- 
dinner speeches by Sir John Cockcroft, Prof S K 
Allison (Chicago) and Prof Niels Bohr (Copenhagen) 

E W Trrrerron 
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RY appropriately, the proceedimgs of Section 
H (Anthropology) of the British Association 
began on August 31 at Birmmgham with a discussion 
meeting on the concept of culture This concept has 
recently acquired a somewhat indiscriminate currency 
among anthropologists, archeologists, psychologists 
and other social scientists It has dominated the 
development of anthropology ever smce Tylor, with 
a stroke of genius, borrowed the term ‘culture’ from 
German scholars and generalized it to include “that 
complex whole which includes knowledge, belief, art, 
morals, law, custom, and any other capabilities and 
habits acquired by man as a member of society”! 
It has also remained the mam link between the 
different branches of anthropology and allied dis- 
erplines as these have become more specialized m 
methods and subject-matter 
The meetmg was opened by Dr Phyllis Kaberry 
(University College, London) with a paper on the 
recent history of the concept ın British anthropology. 
She pomted out that since Tylor’s day social 
anthropology has been defined as the science of 
culture, a term covermg the whole way of life of an 
aggregate of people mhabiting a particular locality. 
Artefacts, ideas, institutions, and modes of organ- 
isation m social and political groupings are all 
meluded m cultme, which, as Tylor mphed, con- 
stitutes a system of interrelated parts This idea 
lay behind the crucial change which occurred at the 
beginning of this century when anthropologists 
turned from tracing hypothetical omgims and evolu- 
tionary stages to imtensive field studies of existing 
cultures viewed as complex functioning wholes 
Malinowski and Radeliffe-Brown had exceptional 
influence on this development ın Great Britam, and 
16 18 significant that up to about 1931 they appeared 
to have a common approach Both described social 
anthropology as the study of culture, them major 
contribution bemg thew emphasis on culture as “an 
integrated system”? and ther insistence that customs, 
institutions, etc, must be explained, not by con- 
jectural history, but by the part they play “within 
an integral system’? The principles and concepts put 
forward by them has determmed the type of field- 
work done by British anthropologists smce 1920 
The monographs of professional social anthropologists 
in the mtervening years are not only rich m detail 
but also provide analyses of the nature and function 
of particular institutions ın selected societies withm 
the framework laid down by Malinowski and 
Radchffe-Brown Even recent work avowedly con- 
cerned with clarifying the concept of social structure 
must, from this pomt of view, be regarded as an 
mmportant contribution to our understandmg of 
culture 
But this work, contmued Dr Kaberry, 1s also a 
sign of a shift which gives cause for apprehension A 
first break with the accepted view came when 
Malmnowsk: himself, ın 1931, outlimed the theory later 
elaborated m his posthumous book, “A Scientic 
Theory of Culture’’4 He now defined culture as “an 
instrumental reality which has come into existence 
to satisfy the [biological] needs of man”, and for his 
former sociological definition of “function” sub- 
stituted one ın terms of the satisfaction of primary 
or derived needs Obviously, biological, psychological 
and environmental factors enter as determmants 
the universal occurrence of many social mstitut 
but m Dr Kaberry’s opinion social anthror 
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must stick to 1ts own conceptual tools m analysing 
social phenomena 

A different shift was expressed by Radcliffe-Brown 
in 19405, and afterwards He now defined social 
anthropology as the “study of human society”, of the 
‘network of social relations” which make up “the 
social structure”, and distinguished ıt from the study 
of culture, by which he appears, at present, to mean 
standardized, socially transmitted patterns of be- 
haviour The problems raised by this distinction are 
bemg keenly debated among social anthropologists 
But, Dr Kabeiry concluded, its validity remains 
open to question She preferred to retam the concept 
of culture to cover the whole way of hfe of a people, 
meluding their values, norms of conduct and prin- 
erples of social organisation 

Dr Glyn Daniel followed with a paper on the use 
of the concept of culture m prehistoric archeology 
In tho nmeteenth century, prehistory was dominated 
by a geological approach and used the epochal ideas 
of the geologists as 1ts mam conceptual tool Stratz- 
graphy became the key to archeology, and a unilateral 
sequence of periods was devised This rigid geological 
approach broke down at the turn of the century due 
to the reahzation of its madequacy and to the 
influence of the culture-historical school of German 
anthropologists and geographers At the present 
time the idea of culture is used m two senses mm pre- 
historic archeology first, that of the culture of 
prehistoric man which it studies, and secondly, that 
of the division of the remains of prehistoric man into 
separate cultures recogmzed by the distribution of 
artefact patterns in space and trme In both usages 
the prehistorian comes up against the difficulty that 
he 1s, ın the mam, studymg material culture , he can 
make very few legitimate inferences about the social, 
moral and spiritual culture of prehistome man But 
bearmg m mind this limitation, ıt 1s reasonable for 
the prehistorian to talk of the culture of prehistoric 
man Dr Daniel argued that 1t might not be reason- 
able to use “‘culture” in the second or partitive sense 
to call the persistent associations of artefacts 
“cultures”, and he quoted some prehistone ‘‘cul- 
tures” that are defined on one or two artefacts only 
A new nomenclature in prehistory—not derived from 
geology, history or anthropology—is, he thinks, 
much overdue, and in this nomenclature some new 
words should be found for these artefact patterns 
He discussed briefly the recent American suggestions 
for replacmg the word ‘culture’ m prehistory in rts 
partitive sense 

Mr E L Trst then presented the pomt of view 
of a social psychologist In the study of mter- 
personal and inter-group relations in our own society, 
he said, both a concept of culture and one of social 
structure are necessary Though the psychologist 
begins with ‘people’, as individuals or as members of 
groups, and the anthropologist with the social struc- 
ture, they have common problems which provide a 
basis for the establishment of complementary m- 
sights To mtroduce more general points, Mr Trist 
outhned some observations arising out of a study of 
the longwall method of coal-getting The complete 
task is spread over three shifts and different skull 
groups The methods and conditions of work, though 
apparently excellent production engmeering, tend to 
make each man an isolate Paranoid phantasies, 
anxiety conditions associated with absenteeism, 
suspicion and intrigue, are generated Why such a 
system has worked so long1s a problem Habituation 
and the compensation of bemg able to project one’s 
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own hatred mto the hated system play a part This 
example shows how psychological forces, both at the 
level of the group and at that of the mdividual, 
interact with cultural and structural forces to bring 
about a total but concrete ‘field’ with a dynamic 
pattern The concept of culture enables the psycho- 
logical and sociological constructs used in such a 
situation to be brought together Such a concept, by 
contrast with that of social attitude’, can be used 
for all psycho-social processes 

Comparmg the two major conceptual schemes 
which have prevailed m the human sciences, Mr 
Trist pomted out that the first, the concept of a 
psycho-physical system, utihzed, for example, m 
Gestalt psychology and m psycho-analysis, 18 essen- 
tially non-social, whereas the second, that of the 
mstitutional system, 1s non-psychological The econ- 
cept of a psycho-social system brings in cultural 
phenomena as techniques ın means-ends relations, 
meluding skills, attitudes and action systems of an 
emotional order Cultural objects may be defined as 
artefacts external to the individual, and cultural 
patterns as mternal—that is, persons and groups 
actively use them to take roles and make relation- 
ships m the institutionalized social system Though 
they may be standardized, they also refer to uncon- 
scious mternal objects from which mfluences act on 
to more conscious levels and so on to society The 
concept of culture is essential to relate the psycho- 
social patterns carried by the mdividual to the 
imstitutions of society 

The general discussion which followed was intro- 
duced by Prof M Fortes It ıs, he said, reassuring 
to find agreement between a social anthropologist, a 
prehistorian, and a social psychologist that the 
concept of culture 18 mdispensable for the human 
sciences The reaction among some anthropologists 
agaist its uncritical use has, nevertheless, been 
salutary Field experience and comparative research 
have shown that what Rivers called ‘social organisa- 
tion’ can be abstracted for analysis from the total 
way of life of any community A number of general 
principles have, for example, been shown to hold for 
kmship systems irrespective of the specific customs, 
behefs and values m which they are expressed in 
particular societies, as well as of technology and 
economy. The concept of social structure epitomizes 
this advance ın theory This enables us to reserve 
the term ‘culture’ to describe what is qualitatively 
distinct ın the way of life of one community as com- 
pared with another To get beyond mere description 
m the study of culture is as much a problem of 
psychology as of anthropology, and the approach 
suggested by Mr Trist seems full of promise 

Mr Miles Burkitt contended that a geological basis 
is fundamental for prehistory It 1s essential, for the 
next fifty years, to collect the facts ın their geological 
sotting, the connexions between ‘stages’ can be 
threshed out later Drfferences between contempor- 
aneous and apparently alike ‘cultures’ are obscured 
through the loss of artefacts The value of the idea 
of culture to the prehistorian is that 15 brmgs m the 
people who made the artefacts He should remember 
that very different cultures may be concerned with 
the same things Human hfe even m prehistoric 
tames was very complicated Ultimately, culture has 
a biological basis related to such facts as the orienta- 
tion given to mdividuals by environment Starting 
with the individual organism, there are various 
degrees of individuality The highest degree ıs that 
of society, and culture is the expression of this. 
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Prof Gordon Childe, though m agreement with 
Dr Damel’s criticism of the use of the term ‘cultwme’, 
mamtaied that archeologists should study what 
anthropologists mclude under this concept Artefacts 
are the fossilized remaims of cultures such as can 
still be observed by anthropologists, and symbolize 
patterns of behaviour learnt withm social groups 
‘just as language and custom is learnt Though much 
18 missing, an attempt can be made to reconstruct 
these behaviour patterns But we have still to face 
the full difficulties of the concept Culture conditions 
values and categories The good, the true and the 
beautiful are relatrve categories given by society 
We are bound to the frame of reference derived from 
our own culture and we are unable to get outside 
of it 

Lord Raglan brought the discussion to a close He 
disagreed with the view that any culture is a unified 
whole. The customs, beliefs, artefacts, ete , making 
up a culture are always derived from many sources 
Each element can only be understood if 1ts history 1s 
traced An institution like monarchy, for example, 
can only be understood by means of hypothetical 
history M Forres 
1 Tylor, Sir E B, “Primitive Culture’ (London, 1871) 

3 Radcliffe-Brown, A R, “The Present Position of Anthropological 


Studies”, presidential address, Section H, British Association for 
the Advancement of Science, 1931 

3 Malinowski, B , art , “Anthropology”, Encycl Brutanwa, supp vol 1 
to 18th edn , 1926 

+ Mahnowski, B , “A Scientific Theory of Culture” (Chapel Hill, 1944) 

5 Radchife-Brown, A R, “On Social Structure’, J Roy Anthrop 
Inst , 70, 1 (1940) 

*Thomas, W I, and Znamech, F , “The Pobsh Peasant in Europe 
and America’, 5 vols (Chicago, 1918-20) 


THE NERVE FIBRE: STRUCTURE 
AND FUNCTION 


N September 5, durmg the Birmmgham meeting 

of the British Association, Section I (Physiology) 

held a discussion on the nerve fibre Those taking 

part were Prof J D Boyd (London Hospital), Mr 

A L Hodgkin (Cambridge) and Dr F K Sanders 
(Oxford) 

In iımntroducıng the discussion, Prof J D Boyd 
pomted out that the vertebrate perypheral nerve fibre 
is & composite structure It consists of an axial core 
of protoplasm, which 1s an outgrowth of a nerve cell, 
and an ensheathmg apparatus of greater or lesser 
complexity and which meludes the sheath cells of 
Schwann and a variable number of additional, 
cylindiically arranged membranes, the precise nature 
of which ıs m some doubt The structure of the axial 
core, or axon, was then discussed with special 
reference to its surface membiane (the axolemma, 
which has peculiar and most important physico- 
chemical properties) and the problem of the presence 
or absence of a fibrillar apparatus Attention was 
directed to the recent work of Young and of 
Weiss, which suggests a slow turgor flow down 
the axon from the nerve cell-body The enormous 
discrepancy between the volume of the axon and the 
volume of the nerve cell-body was emphasized, and 
it was mdicated how this entailed some special 
mechanism for mamtaming the integrity of the 
peripheral parts of the axon ‘The structure of 
the Schwann cells and of their relation to the axon 
was then discussed, and attention was directed to 
the work of Abercrombie and Johnston, which 
indicates some special affinity between the axon and 
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the sheath cells Surrounding the sheath cells is a 
collagenous and reticular cylindrical sheath, the 
neurolemmal] or endoneural tube This may be only 
the innermost layer of the fibrous tissue sheaths of 
the nerve It has, nevertheless, :mportant functions, 
more particularly ın nerve regeneration The eqn- 
nective tissue sheaths themselves have an importance 
in the study of nerve conduction, for in whole-nerve 
preparations they may distort potentials considerably 

Finally, the nature and structure of the myelin 
sheath and its segmental arrangement, with the 
resulting nodes of Ranvier, were discussed by Prof 
Boyd The recent work of Huxley and Stampfi: has 
demonstrated that, in myelinated fibres, the rmpulse 
probably passes, ın a saltatory fashion, from node to 
node A possible objection to this concept is the, 
absence, frequently mentioned, of nodes in the 
central nervous system Central nodes, however, 
have been deseribed by many of the older mvesti- 
gators, and recently, using methylene blue, Allison, 
Femdel and Weddell and Hess and Young have 
verified therr presence Prof Boyd stated that in 
osme and silver preparation he has never observed 
typical central nodes However, he showed lantern 
slides in which node-hke appearances were present 
His conclusion is that the available evidence indicates 
the presence of functional nodes m the myelinated 
fibres of the central nervous system, but that more 
work is required to estabhsh the details of their 
structure and arrangement 

Mr A L Hodgkm commenced his account of 
nervous conduction by pointmg out that the problems 
imvolved have been studied by physiologists and 
physicists for more than a hundred years At an 
early stage of these investigations ıt became evident 
that the passage of ‘messages’ along nerves 1s accom- 
pamed by an electrical change called the action 
potential Subsequent study has shown that electric 
currents play an essential part ın the process of 
nervous Conduction. The investigations of a number 
of physiologists, notably Prof E D Adrian, have 
established the fundamental facts relating to the 
behaviour of the action potentials m intact nerves 
and nerve fibres during their activity Mr Hodgkin 
discussed this behaviour with special reference to the 
amplitude and frequency of the electrical changes 
and to the velocity of thew conduction along the 
nerve fibre He indicated how fundamental such 
studies are in the study of nervous activity By 
accepting the nervous impulse as a biological entity, 
and studymg ıt as such, physiologists and neuro- 
logists have a basic technique at the disposal for 
the mvestigation of the nervous system as a whole 
and ın relation to general bodily activity 

There is, however, another series of problems 
relating to nervous activity which can only be studied 
by concentrating on the mdividual nerve fibre ın an 
attempt to explain the nature and mechanism of the 
nerve impulse itself These problems are essentially 
physical and physico-chermcal m nature, and can 
only be studied adequately by the utilization of new 
physical methods, these methods, however, make 
study of the problems none the less reputable Mr 
Hodgkin then discussed the nature of the action 
potential and how it can be studied He directed 
particular attention to the contribution that has been 
made by Prof J Z Young in mtroducing the giant 
axon of the squid to the field of experimental physio- 
logy He then described how the 1esting potential 
of the surface membrane m these axons can 
measured by the mtroduction of capillary electro 
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mto their cut ends, care bemg taken not to touch 
the mner surface of the membrane. In the study of 
the surface membrane of muscle, which has many 
fundamental features m common with the corre- 
sponding membrane of the nerve fibre, Gerard and 
his collaborators have shown that an electrode can 
actually be mserted transversely through the mem- 
brane without mterfermg with its activity, provided 
that the tıp of the electrode measures less than 0 5 u 

Study of the action potentials m these ways has 
shown that they are developed at the surface mem- 
brane In the resting state (squid giant axon) the 
transmembrane potential difference is some 50 mV, 
the intemor bemg negatrve During activity this 
potential difference alters and the interior reaches a 
peak of some 40 mV positrve to the external solution 
Hence the total excursion ıs about 90 mV The 
electrical changes are associated with a remarkable 
series of permeability changes unvolving in particular 
the 10ns of sodium and potassrum In the resting 
state there ıs a high concentration of potassrum 10ns 
withm the membrane and a high sodium-ion con- 
centration external to1t Durmg passage of the nerve 
impulse the membrane permeability alters, so that 
sodium ions enter the fibre and potassium ions leave 
After passage of the impulse the resting-state con- 
ditions are restored by a secretory process which uses 
metabolic energy to pump out sodium and reabsorb 
potassium Evidence was discussed which indicates 
that ıt ıs the mterchange of the mmute amounts of 
sodium and potassium 1ons concerned which provides 
the immediate source of energy for conduction of 
the impulse 

After an imtroduction ın which he referred to the 
intimate biological relationships that exist between 
viruses and the cells they parasitize, Dr F K 
Sanders discussed that group of viruses, ealled 
‘neurotropic’, which preferentially attacks the nervous 
system He pointed out that in some instances (for 
example, the poliomyelitis virus) such viruses even 
restrict their activity to certam groups of cells within 
the nervous system Experimental study of the 
poliomyelitis virus is rendered difficult by the fact 
that ıt ıs normally mfective only m man, the chm- 
panzee and certain monkeys, hence mvestigation of 
the behaviour of the virus ın the body ıs severely 
lamted There is, however, a natural virus disease 
of mice, called spontaneous encephalomyelitis, which 
behaves ın mice ın a manner very simular to that of 
poliomyelitis ın the monkey It was stressed that 
there ıs no reason for considering the two diseases 
to be closely related Nevertheless, study of the 
behaviour of the mouse virus might throw light on 
that of the virus of pohomyelitis 

Dr Sanders then described experiments on the 
behaviour of the mouse encephalomyelitis virus 
followmg introduction of a ‘severe’ stram by direct 
inoculation mto muscle The events followmg such 
moculations depend upon the quantity of virus 
inoculated and on the age of the mice In adults, 
sufficient virus must be given to overcome a ‘barrier’ 
(probably situated at the nerve-muscle junction) to 
invasion by the virus, otherwise no infection of the 
central nervous system occurs In very young 
animals, however, the virus is able to multiply 
locally ın the muscle to an extent sufficient to over- 
come the ‘barrier’ When the barrier has been 
overcome, the virus travels centrmfugally along the 
actual fibres of the nerve supplying the muscle at a 
speed of about 0 5mm anhour It does not multiply 
during this passage mm the nerve fibres, but on reachmg 
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the cells of omgm of the fibres multsphcation com- 
mences This multipheation occurs without obvious 
disturbance of the normal functions of the infected 
nerve cells Only at the end of the cycle of multi- 
pheation are the cells destroyed with explosive 
suddenness Paralysis mevitably follows and a large 
amount of new virus 1s released When multiplication 
commences in a nerve cell, the virus 1s, as ıb were,! 
‘dissembled’ and seems completely to lose 1ts identity 
and to be built into the cell structure Later, however, 
some fundamental disturbance of the hfe of the cell 
occurs and this 1s accompamied by the dissolution of 
its structure and the appearance of more virus 

Dr Sanders mdicated that the nature of this 
process 1s a problem for the future; but he stressed 
the fact that 1f murine spontaneous encephalomyelitis 
1s considered from the pomt of view of the virus, the 
whole infectious process 18 virtually over before the 
symptoms considered to be characteristic of the 
disease appear There seems httle doubt that this 1s 
also true of poliomyelitis 


HORMONES OF THE DIGESTIVE 
TRACT 


OPULAR interest in the control of digestive 
functions has centred on Pavlov’s demonstration 
of the reflexes, conditioned and unconditioned, which 
play such an important part m the regulation of 
salivary and gastric secretion The hormonal control 
of digestion has aroused less general interest, and, 
although much of the pioneer work m this field was 
done by British physiologists, ıt was only at the 
recent meeting of the British Association m Burmmg- 
ham that a presidential address to Section I (Physio- 
logy) was for the first tume devoted to the hormones 
of the digestive tract 
The discovery of secretin, as Prof R J. Brockle- 
hurst pomted out ın his address, “was an eventful 
one, not only in connexion with the functions of the 
digestive system, but for Physiology as a whole It 
was the first clear demonstration of the liberation of 
a chemical substance from an organ mto the blood 
stream and its specific action on another organ 
From this discovery, ın fact, sprang much of the 
work on hormones of all kmds which has gone on 
durmg the first half of the present century and has 
become such an umportant branch of our science ” 
In the narrower field of the physiology of digestion, 
the discovery of secretin was the stimulus for two 
main types of investigation On one hand, by cross- 


‘erreulation experiments and by transplanting pieces 


of the stomach, pancreas and gall-bladder to other 
regions of the body (the transplants bemg cut off 
from ther origmal nerve and blood supply), ıt was 
shown that during digestion hormones are released 
into the blood stream which stimulate the stomach 
and pancreas to secrete and the gall-bladder to 
contract On the other hand, attempts were made 
to extract the active hormones from gastric and 
intestinal mucosa, 

Prof Brocklehurst surveyed the mass of work 
along these lmes during the past fifty years which 
has established the existence of the hormones gastrin, 
which stimulates acid secretion by the stomach, 
secretin—the corresponding stimulant of the pan- 
ereas—and cholecystockmm, which brings about 
contraction of the gall-bladder There ıs evidence, 
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too, that gastrie activity, both secretory and motor, 
may be inhibited by the release of a hormone, 
enterogastrone, from the small mtestine Gastrm and 
secretin have no stimulant action on the output of 
enzymes in gastric and pancreatic juice In addition 
to the well-established nervous control of digestive 
enzymes, these may also be influenced by hormones 
Pancreozymin, present m extracts of intestmal 
mucosa, increases the enzyme output of the pancreas 
without affecting the volume of the yuice, and there 
1s some evidence for an analogous hormone for pepsin 
secretion by the stomach 

With the establishment by animal exper:ments of 
a number of hormones of the digestive tract, recent 
work has been concerned with the action of these 
substances ın man, and with a more detailed study 
of the mode of their release during normal digestion 
In the discussion followmg Prof Brocklehurst’s 
address, the actions and clinical uses of some of the 
gastro-intestinal hormones m man were considered 
by Prof A A Harper (King’s College, Newcastle 
upon Tyne) Three materials—secretin, pancreozymin 
and cholecystokmin—have so far been prepared m a 
form sufficiently pure for mtravenous mjection m 
man, and it has been shown that their physiological 
effects are the same as those ın animals To clinicians 
the mterest of gastro-intestinal hormones hes ın the 
possibility of their use ın the diagnosis and treatment 
of disease Recently, attempts have been made to 
treat peptic ulcer by the parenteral administration 
of the mhibitory hormone enterogastrone, but the 
majority of reports so far have been unfavourable 
Jt has been clarmed that the exammation of the 
duodenal contents after secretin 1s of value m the 
diagnosis of malhgnant or chronic mflammatory 
lesions of the pancreas At present, attempts are 
bemg made to increase the value of the secretin test 
m man by following the secretin by an injection of 
pancreozymin and cholecystokmm A further 
improvement, as Prof A © Frazer pomted out, 
would be to measure the activity of digestive enzymes 
im conditions comparable with those occurring m the 
intestine 

There has been increasing mterest ın recent years 
in the mechanism of the release of the digestive 
hormones For the release of gastrin there 1s evidence 
of the umportance of a local nervous mechan'sm, with 
a receptor in the mucosa which can be paralysed by 
the local application of procame, and an efferent 
cholinergic fibre acting upon. the cell which produces 
gastrin Another line of attack on the problem ıs the 
study of absorption by the mtestmal mucosa, since 
absorbed digestion products may carry some of the 
imtestimal hormones mto the circulation In a dis- 
cussion of the activities of the intestinal mucosa, 
Dr R B Fisher stressed the very high metabolic 
rate of the mucosa, due m part to the work done m 
the active absorption of digestion products, and in 
part to the rapid multrplication of the cells of the 
mucosa, which ın the rat may be completely replaced 
every thirty-six hours It seems likely that the 
mucosa builds up peptides from absorbed digestion 
products of protem, and it 1s known that the hor- 
mones are also peptide in nature Dr. Fisher pomted 
out that the presence of peptones in the gut leads to a 
build-up of proteins m the mucosa, and the appli- 
cation of mjyurious agents such as acid to the mucosa 
may lead to the breakdown of cytoplasmic protem 
As these agents arc known to brmg sbout a 
release of hormones from the mtestme, Dr Fisher 
speculated upon the possibility that the hormones 
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are normal products of the breakdown of mucosal 
cytoplasm, and that besides their specrfic hormonal 
activities they would “possess at the same time the 
generalized physiological activity of a specific buildmg 
stone for the normal protem of the tissues” 

This discussion undoubtedly served to stress 
the importance of the lming of the pyloric part of the 
stomach and the upper part of the small mtestme as 
a prolific producer of hormones rivallmg in number 
those of the anterior lobe of the pituitary gland 


OBITUARIES 


Prof. E A Milne, M.B E, F R.S. 


THE sudden death of E A. Milne on the morning 
of September 21, m Dublin, while on his way to 
attend a colloquium convened in the rooms of the 
Royal Insh Academy by the Royal Astronomical 
Society, removes from our midst one of the great 
men of our time Mathematician, astrophysicist, 
cosmologist, relativist and natural philosopher, Milne 
was endowed with a range of abilities and a depth of 
msight which, combmed with his meredible energy 
and indomitable will-power, enabled him to mamtain 
an astonishing outpourmg of research of the highest 
quality and originality over a period of some thirty 
years, despite physical tribulations and personal mis- 
fortunes of a kind which would have overwhelmed a 
lesser man 

Edward Arthur Milne was born on February 14, 
1896, the eldest son of Sydney Arthur Milne, of 
Hessle, East Yorkshire He was educated at Hymers 
College, Hull, and at Trimity College, Cambridge, 
where he was elected to a prize fellowship ın 1919, 
after serving during the First World War with the 
Anti-Aircraft Experrmental Munitions Inventions 
Department and receiving the MBE (In the Second 
World War he served at the Ordnance Board) In 
1920, H F Newall appoimted Milne as assistant 
director of the Solar Physics Observatory in Cam- 
bridge Four years later Milne succeeded Sydney 
Chapman as Beyer professor of apphed mathematics 
in the University of Marichester, a post which he 
held until 1928, when he was appomted first Rouse 
Ball professor of mathematics at Oxford and fellow 
of Wadham Callege 

During his time at the Solar Physics Observatory 
and at Manchester, Milne’s researches centred on 
problems of radiative equilbrrum and the theory of 
stellar atmospheres In 1922 he was awarded a 
Smith’s Prize for a new treatment of radiative 
equilibrium replacing the earlier mvestigations of 
Schwarzschild This work proved to be the starting 
point for many subsequent vestigations by others 
A by-product of mathematical interest was “Mulne’s 
integral equation’, which attracted the attention of 
J E Littlewood, G H Hardy and E C Titchmarsh 
In 1923 Milne began a fruitful collaboration with 
R H Fowler on Saha’s theory of high-temperature 
ionization By modifymg Saha’s technique, they 
deduced that the pressures of the levels ın stellar 
atmospheres at which absorption lines were formed 
were of the order of 10-4 atmosphere, a value con- 
siderably lower than had previously been assumed 
Although much of this work was due to Fowler, the 
origmal key idea was Milne’s’ The theory * 
generalized by Milne m later papers 

While still at Cambridge, Milne began his 
known imvestigations on the equilibrrum 
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ealerum chromosphere under the balance of gravi- 
tational forces and radiation pressure He discovered 
that for varymg radiation from below the equ- 
librium was unstable, so that in certam circumstances 
atoms could ultimately be ejected from the sun with 
terminal speeds of the order of 1 600 km per see 

Milne’s numerous memos on the opacity of stellar 
atmospheres culminated ın his Bakerian‘ Lecture of 
1929 In the same year Milne took up his duties at 
Oxford, and durimg the following three years devoted 
his mam energies to elaborating a theory of stellar 
structure based on a constructive mathematical 
eriticism of the pioneer researches of Sir Arthur 
Eddington In 1932 he delivered the Halley Lecture 
on “The White Dwarf Stars” ? 

Meanwhile his ınterest had been aroused ın the 
theory of the expandıng unıverse, and ın May 1932 
he began that tram of mvestigation which became 
the most omgmal, the most controversial and the 
most far-reachmg of the many theories associated 
with hisname He devised a new world-model which 
m its augmented form with a ‘statistical component’ 
appeared to be more fruitful than any of the homo- 
geneous models hitherto produced by the ‘orthodox’ 
relativistic cosmologists In particular, ıt provided 
an astonishingly simple explanation of Hubble’s law 
correlating distance and velocity of recession, and 
also a possible gravitational explanation for the 
origin of cosmic rays 

Nevertheless, 1t 1s probable that that part of 
Milne’s work ın cosmology and relativity which will 
prove of the most lasting significance 1s the theory 
of time measurement by equivalent observers, on the 
basis of which new deductrve systems of dynamics, 
gravitation and electrodynamics were developed in 
rapid succession Associated with this work were 
two fundamentally novel ideas the conception of 
different uniform scales of time operating ın Nature, 
and the idea which first emerged from my analysis, 
arising out of Milne’s generalization of my derivation 
of the Lorentz formule (:tself suggested by remarks 
of Milne), that the fundamental group of equivalent 
frames ıs more restrictive than the six-fold infinite 
group of Newtonian and special relativity physics 
The latter idea was explored further by Milne in his 
final contribution to the Proceedings of the Royal 
Socrety last year, but much still remains to be 
done 

It 1s impossible to convey here any detailed ımpres- 
sion of Milne’s many other contributions to stellar 
kinematics and dynamics, the kmematies and 
structure of spiral nebule, the theory of cepheid 
vanation, etc , ıt was characteristic of his courage 
that, although he knew his health was precarious, he 
made the journey to Dublin to read an excitmg new 
paper on a relation, akm to Blackett’s, connecting 
gravitation and magnetism, which had emerged from 
recent developments in kinematic relativity 

Apart from mnumerable original memoirs, Milne 
pubhshed a long chapter on ‘The Thermodynamucs 
of the Stars” in the “Handbuch der Astrophysik” m 
1930 and three books “Relativity, Gravitation and 
World-Structure” m 1935, “Kinematic Relativity” 
and “Vectorial Mechanics”, both in 1948 He leaves 
two further books ın manuseript a hfe of Sir James 
Jeans, to be published by the Cambridge University 
Press, and a course of lectures which he was to have 
delivered at Birmingham this winter on the Edward 
Cadbury Foundation He was also editor of the 
mathematical and physical sciences section of the 
series ‘“Hutchinson’s University Library” 
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Milne received many academic honours He was 
elected a fellow of the Royal Society m 1926 at the 
age of thirty He was awarded the Gold Medal of 
the Royal Astronomical Society ın 1935, a Royal 
Medal of the Royal Society m 1941, and the Bruce 
Medal of the Astronomical Society of the Pacific in 
1945 He was president of the London Mathematical 
Society durmg 1937-39, and president of the Royal 
Astronomical Society durmg 1943-45 He became 
an honorary member of the American Astronomical 
Society, a foreign honorary member of the American 
Academy of Arts and Sciences, both m 1947, and an 
honorary member of the Calcutta Mathematical 
Society ın 1948 He was a D Se (Oxon.) and an hon. 
DSc (Amsterdam) 

Milne was married twice By his first wife, Mar- 
garet Scott (daughter of Hugh Fraser Campbell, of 
Dornoch, Sutherland), who died m 1938, he leaves 
two daughters and a son, by his second wife, 
Beatrice Brevoort (daughter of William Whetten 
Renwick, of New York), who died in 1945, he leaves 
a daughter ° 

Small in stature, Milne was outstandmg in every 
other way His penetrating and original intellect was 
sustamed throughout many personal misfortunes by 
remarkable courage and unshakable religious con- 
viction Despite his brilliance of mind and wide- 
spread recognition, he retained a great humulity and 
sunplicity of character To his research students, 
particularly to those of us who knew him in his prime, 
he was an unfailmg source of inspiration He was 
always the kindest and most conscientious of super- 
visors and collaborators We mourn the passing of 
a leader among men of science and a pioneer among 
philosophers of Nature G J Wuirrow 


Dr. D. H. Bangham 


Puysicat chemistry, and perhaps more specifically 
fuel technology, have suffered a grievous loss by the 
death on July 29, at the early age of fifty-five, of 
Dr Donald Hugh Bangham, director of Research 
Laboratories, British Coal Utilisation Research 
Association His health had not been good for some 
httle time , but his end came rather suddenly and as 
a sad blow to his immediate colleagues 

The quality of his mmd was evident at an early 
age, ın 1912 he won a scholarship in natural science 
to Jesus College, Oxford Two years later he was 
commissioned in the King’s (Liverpool) Regiment, 
attaming the rank of captain and gaimmg the Military 
Cross for leading an attack on the Hmdenburg Line 
defences Shortly after returnmg to academic life, 
he graduated with first-class honours and was 
appointed (1919) lecturer m physical and morganic 
chemistry m the University of Manchester, where he 
pubhshed a number of papers concerned with rate- 
processes at the gas~solid terface, he revealed two 
characteristics careful gnd elegant technique and a 
great power of generalization 

In 1926 Bangham accepted the chair of physical 
and morganie chemistry ın the newly founded Faculty 
of Science in the University of Cairo, where he was 
faced with the task of plannmg and equippmg the 
laboratories, as well as preparmg curricula He served 
as dean of the Faculty durmg 1927-36, and on 
returning to England ın 1937 he was awarded the 
Order of the Nile with the rank of commander 

Bangham jomed the staff of the British Coal 
Utilization Research Association m 19388, almost at 
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its inception, and played a prominent part, m 
recruitmg scientific personnel and muitiatmg their 
work Durmg the followmg twelve years he displayed 
outstanding leadership ın researches concerned with 
the physical structure of coal and with the mechanism 
of its combustion Previous approaches had been 
made by the analytical chemist and the geologist , 
Bangham followed the hne that bright coal was a 
solid colloid, or an assembly of small particles too 
small to be visible under the microscope and mmpartmg 
to the lump a porous structure ‘This conception has 
led to a model adequately accountimg for the vanation 
with rank of the properties of different coals It has 
also been of great assistance m elucidating the com- 
pheated phenomena associated with solid fuels 
undergomg combustion , for example, ‘reactivity’. 

Two days before he died, Bangham was able to 
peruse a new work, ““Progress in Coal Science”, which 
he had edited , this work ıs a fitting memorial to his 
great abihty and activity ın editing for publication 
the considerable output of the British Coal Utilization 
Research Association 

Bangham was a great gentleman and a loyal col- 
league, whole-heartedly devoted to science and its 
industrial applications, and he gave much in 
exchange for little Towards the end he fought 
against ill-health with a gallantry that evoked the 
esteem of all who knew him intimately , and he will 
be sorely missed He leaves a widow, two sons and 
a daughter D T A TOWNEND 


Mr. William Birewhistle 


Many visitors to the Cavendish Laboratory will 
have met Wille Birtwhistle, whose death occurred 
on September 25 For the past twenty years he had 
cared for the high-voltage accelerator of the Labora- 
tory He was tramed in electrical engmeermg, and 
we were fortunate m bemg able to brmg him to 
Cambridge when we started to build our proton 
accelerator ın 1930 We had to instal a high-voltage 
transformer and exciting equipment, to build a 
voltage multzplying rectifier and acceleratmg tubes, 
and to apply the new technique of fast oil-diffusion 
pumps to our work In all of this, Birtwhistle played 
a major part A good deal of time had to be spent 


NEWS an 


Cedergren Medal for 1949+ Prof. R Rudenberg 


Pror RENHOLD Rupensere, Gordon McKay 
professor of electrical engmeering in Harvard Univer- 
sity, has been awarded the gold Cedergren Medal and 
Scroll for 1949 for highly meritorious work m the 
field of electrical engmeermg The Medal was founded 
by the Stockholm General Telephone Co m memory 
of Henrik Tore Cedergren, director of telephony, and 
is awarded every five years for work m the art and 
seience of electricity by the Royal governors for the 
universities of technology m Sweden Prof Ruden- 


- berg, who 1s the eighth recipient of the Medal, was 


born m Hannover ın 1883 and studied engmeering 
at the Hannover Institute of Technology He was 
an honorary professor at the Institute of Technology 
in Charlottenburg while he worked as chief electrical 
engineer of Siemens-Schuckertwerke m Berlin durmg 
1923-36 He went to Harvard in 1939 In 1912 Prof 
Rudenberg was awarded the Montefiore Prize of the 
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on finding leaks ın the numerous seals which were 
then made by the use of low vapour-pressure ‘Plasti- 
cme’ developed for the work, and we will always 
remember the patience and care with which Birt- 
whistle thumbed the jomts until the diffusion-pump 
spark discharge turned from pink to green and then 
finally to black 

In all the experimental work durmg 1932-87 with 
Dee, Gilbert, Lewis, Walton and myself, Birtwhistle 
took a full part He always used to know what an 
experiment was about without bemg told, and he 
had always a very good sense of what was wrong 
when any trouble developed. 

When the new high-voltage laboratory of the 
Austin Wing was built, he moved to the new labora- 
tory and bult and istalled to Dee’s design the one- 
maillion volt accelerating tube which worked with the 
Philips cascade generator Durmg the difficult years 
of the War the laboratory was kept going steadily for 
the work of the atomic energy project, and the return 
to academic work in 1945 was greatly helped by the 
loving care with which ıt had been tended 

Birtwhistle was a typical north countryman with 
a quiet humour and Yorkshire accent which was a 
pleasure to listen to His patient ways and sound 
experimental sense mspired confidence ın research 
students and helped many of them over thei diffi- 
culties He was a keen collector of stamps, and many 
research students who went overseas added to his 
collection 

experimental physics owes much to its research 
assistants, and Wille Birtwhistle will take his place 
in their honoured roll J D COCKCROFT 


WE regret to announce the followmg deaths 


Sur Sidney Harmer, K B BE, F RS, director of the 
British Museum (Natural History) durmg 1919-27, 
on October 22, aged eighty-eight 

Prof S Sugden, FRS, professor of chemastry at 
University College, University of London, on October 
20, aged fifty-eight 

Prof Emil Votoček, emeritus professor im the 
Czech Institute of Technology, Prague, known fo1 
his work in organic chemistry, on October 11, aged 
seventy-eight 


d VIEWS 


University of Liége for research on commutator 
machinery and ın 1946 recerved an honour award 
medallion from the Stevens Institute of Technology 
for his work m connexion with the mvention of the 
electron microscope 


Names of Chemical Elements 


THE names of chemical elements have been-ander 
consideration at the fifteenth congress of the Inter- 
national Union of Pure and Applied Chemstry which 
took place in September 1949 at Amsterdam The 
report of the Congress 1s now available (Siége de 
Union, 28 Rue Samt-Dominique, Paris, 7e) The 
Commission on Inorganic Chemical Nomenclature 
made the followmg recommendations, which were 
adopted by the Union, for the newly discovered 
elements Element 43 should be called ‘Technef’ ” 
(Tc), 61 ‘Promethrum’ (Pm), 85 ‘Astatme’ (4 
‘Francium’ (Fr), 93 ‘Neptunum’ (Np), 94 ‘Plu’ 
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(Pu), 95 ‘Americrum’ (Am), 96 Currum’ (Cm) In all 
these cases the guiding prmeciple was to accept the 
names proposed by the real discoverers and to delete 
names like ‘Masurmm’ or ‘Ilmmm’ which were 
adopted previously on account of spurious claims to 
the discovery of elements 43 and 61 (see Nature, 159, 
8, 1947) An attempt was also made to remove some 
meonsistencies m the names of the older elements 
The application of the same principle of historical 
correctness 1s here often difficult for lack of clear 
evidence, and also because ıt ıs open to debate how 
far ıt 18 advisable to change long-established names 
even if justice seems to demand ıt A case m question 
is the name of element 71 (see Ergeb Haak Naturwiss , 
2, 168, 1923) In 1909 the International Atomic 
Weight Commission—consisting of Clarke, Ostwald, 
Thorpe and Urbain—wrongly accepted Urbain’s 
name ‘lutecrum’ instead of Auer von Welsbach’s 
‘cassioperum’, but since, m consequence of this 
decision, the former name has received wider recog- 
nition, one cannot but approve of its sanctioning 
by the Amsterdam Congress Such practical con- 
siderations must weigh the heavier the more firmly 
established a name ıs Other names proposed are 
4 ‘Beryllium’ (Be), 41 ‘Niobium’ (Nb), 71 ‘Lutetrum’ 
(Lu), 72 ‘Hafnrum’ (Hf), 74 ‘Wolfram’ (W), 91 
‘Protactinium’ (Pa) In view of the widespread use 
of tungsten not only mm the laboratory but also in 
industry, practical considerations alone suggest that 
changing the name to ‘wolfram’ would be undesirable 
and cause confusion 


Northern Rhodesia Society 


Tue Northern Rhodesia Society has been formed 
with the object of promoting the study of various 
aspects, past and present, of Northern Rhodesia and 
1ts peoples A major activity of the Society will be 
to publish the Northern Rhodesia Journal, which will 
appear twice a year and which, subsidized by the 
Government, will cost 5s a copy Such topics as 
‘Northern Rhodesian history, natural history, memoirs 
of ‘old-timers’, sociology and current developments 
-will be covered, so as to supply something of interest 
both to the expert and the ordmary citizen The 
Journal will be well illustrated, with six to eight 
articles plus smaller features, and will be a permanent 
record of all that matters ın the Territory Ordmary 
members of the Society (subscription 15s a year) 
will recerve the Journal free and will, m addition, 
have the privilege of borrowing books from the ex- 
tensive Rhodes-Livingstone Museum Library, and 
of attending meetmgs and discussions of the Society 
which will be held in the mam towns Associate 
membership (5s a year) covers use of the Library 
for reference only and attendance at meetings 
Further particulars can be obtamed from the Secre- 
tary, Northern Rhodesia Society, Rhodes—Livingstone 
Museum, Livingstone, Northern Rhodesia. 


Care of Archzological Sites 


Aw article in the South African Archeological 
Bulletin (5, No 18, June 1950) makes sad reading. 
At Saulspoort, ın the Bethlehem district, rock-shelter 
paintings occur and an unportant ‘gisement’ was 
identified It is always of great mterest to attempt 
to correlate the parietal art with datable deposits at 
the same site The work of excavation was begun, 
but durmg a period of the workers’ absence intruders 
arrived who just ‘hogged’ the site and left a yawnmg 
pıt where the section should have been. The problem 


NATURE 


s 


October 28, 1950 vol 166 


of controlsisa difficult one Toorgid rules defeat their 
own object It1s, m a subtle way, the general mterest 
ın archeology among all classes that makes the 
subject live and enables the few professionals to 
contimue the study Without this general interest 
the subject would in practice wither A certam free- 
dom to explore must therefore be given to the 
amateur, but, of course, stories such as this one are 
major tragedies Perhaps the problem could best be 
tackled through the schools If the young folk were 
taught to realize that Stone Age sites are not mmumer- 
able and should be respected, that ‘hoggmg’ sites 1s 
a crime and that excavations should only be attempted 
either under a competent excavator or after having 
already had experience in digging, then such grievous 
happenings as occurred ai Saulspoort would no 
longer occur 


Nomenclature of Viruses 


Ar the plenary session on August 24 of the Fifth In- 
ternational Congress of Microbiology at Rio de Janeiro 
(see p 730), ıt was recommended that consideration of 
the startmg date for scientific nomenclature of viruses 
be deferred to the next Congress Further, the 
Judicial Commission of the Congress was of opimuon 
that until studies on viruses now in progress have 
advanced further, the use of any comprehensive 
system of scientific nomenclature for them 1s unwise 
The co-operation of all virologists 1s requested m 
assisting the sub-committee now studymg the 
nomenclature and classification of viruses The 
object of these resolutions 1s to encourage study 
of the taxonomy and nomenclature of viruses, but 
to discourage use at the present time of what are 
considered premature attempts to create compre- 
hensive systems of classification and nomenclature 
The chairman of the Virus Sub-Committee of the 
International Nomenclature Committee is Dr. © H 
Andrewes, National Institute for Medical Research, 
The Ridgeway, Mill Hill, London, N W 7 


New Type of Mechanical Gear 


A MECHANICAL gear which may be useful in 
scientific mstrument design has been invented by Mr 
J J Gerritsen, chief engmeer of Tiltman Langley 
Laboratories, Ltd, Redhill, Surrey, which is now 
developmg units based on this invention The 
Gerritsen gear consists of a ball race m which the 
cage and rollers are used as the spider and planet 
wheels of an epicyclic gear The races are conical, 
and by moving them axially the gear ratio may be 
vared, the centrifugal force on the balls can be 
used for adjusting the axial position automatically wn 
such a way that the output shaft rotates at a con- 
stant speed, while there can be considerable variation 
of the mput shaft speed It is claimed that the 
operation of this governing mechanism 1s extremely 
rapid, so that the output shaft ıs little affected even 
by sudden changes of speed of the mput shaft All 
the parts of the gear can be easily made The lhmitmg 
factor ın its performance 1s presumably the stress at 
the ball contacts, these pomts bemg required to 
carry tangential load ın addition to the normal forces 
which are found ın ball races 


Rheola Forest, Wales 


Wares was a beacon to holiday-makers long before 
the advent of the motor-car It had, and has, m parts 
one serious drawback, the dumps of coal-pit refuse, 
and, less ugly perhaps, the small rough pyramids of 
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refuse from the slate quarrying The Rheola Forest 
in the Vale of Neath 1s a typical example of the type 
of afforestation work which 1s now takmg place m 
the former type of industry The name Bheola 
Forest comes from the estate of Rheola, near Resolven, 
lands from that estate forming the nucleus of the 


, large area, of 13,000 acres which now forms the Forest 


Planting was commenced there by the Forestry Com- 
mission in 1922, and the oldest of the plantations 
are yielding substantial quantities of pit-props for the 
coal-fields in the Vale “The green mantle of foliage,” 
as the wuter of the pamphlet, ‘‘Britam’s Forests— 
Rheola” (Forestry Commission Pp 18 (London 
HM Stationery Office, 1950 6d net), picturesquely 
puts it, “spreading across both sides of this industrial 
valley provides a welcome contrast to the bare hill- 
sides with dumps of coal-prt refuse ” A start has also 
been made with planting up the old abandoned pit 
dumps and thus removing a real eyesore to any 
countryside A successful plantmg of this nature 
with Scots pme on the old Trafalgar coal-pit dump 
m the Forest of Dean has changed that blot mto 
a round green hill 


Mixed Commission on Radiobiology 


Tau Mixed Commission on Radiobiology of the 
International Council of Scientific Umons held its 
first meeting on July 16 ın the Library of the Pasteur 
Pavihon of the Institut de Radium, Pans Those 
present were Dr L H Gray, Dr G Falla, Piof G 
Hevesy, Mme I Johot-Cure, Prof A Lacassagne, 
Dr L D Marmelli, Dr Melander, Dr R Naidu and 
Dr P Bonét-Maury The International Council of 
Scientific Unions was represented by Dr Fraser, and 
the United Nations Educational, Scientific and Cult- 
ural Orgamsation, through the financial aid of which 
the meeting was possible, by Dr Wang Prof 
Hevesy was elected president of the Commission, 
and Dr Bonét-Maury secretary The work of the 
Commission 18 concerned prineipally with the organisa- 
tion of radiology, from the pomt of view of both 
research and of teachmg, and the main topics dıs- 
cussed were the project of an international institute 
of radiology , the publication of radiobiological work 
and a bibliography of such work, the definition and 
measurement of sensitivity to radiation, and the 
possibihty of the exchange of standard biological 
material It was decided to create a sub-commuission 
which will study the first and third of the above- 
mentioned topics 


Australian Journal of Marine and Freshwater Research 


Tamu Commonwealth Scientific and Industrial 
Research Organization has decided to launch a new 
scientific periodical, the Austrakan Journal of Marine 
and Freshwater Research (1, No 1, Apml, pp 154, 
from the Secretary, CSIRO, 314 Albert Street, 
East Melbourne, C 2, 1950, 7s 6d), which will be a 
medium for the publiéation of research papers on the 
results of orginal vestigations on sea, estuarme and 
freshwater fisheries and cognate subjects Dr N S 
Noble, of the Organization’s staff, has been appomted 
editor He will have the help of-an editorial advisory 
committee m scrutmizing manuscripts submitted for 
publication, and this commuttee has as its members 
Mr G Humphrey (Department of Biochemistry, 
University of Sydney), Prof P D F Muray (Depart- 
ment of Zoology, University of Sydney) and Dr H 
Thompson (chief, CSIRO Drvision of Fisheries) 
The Journal will not be issued at set periods, but as 
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the accumulation of surtable material dictates Itıs at 
present anticipated that two issues will be published 
m each year, The first number has just appeared 
and contains papers on the Austrahan anchovy, 
underwater fouling, the barracuta fishery ın Aus- 
tralian waters, bacteriology of shark spoilage and the 
setting of Sydney rock oysters 


Journal of the Royal Technical College, Glasgow 


PUBLICATION of the Journal of the Royal Technical 
College, Glasgow, which was suspended durmg the 
War, has now been resumed, and the first post-war 
number to appear (5, Part 1, January 1950) contams 
twenty-six research papers contributed by members 
of the staff and senior students of the College A 
list of other publications by members of the College 
is included , but only the titles of the periodicals m 
which the articles appear, and not the full references, 
are given. In one of the papers, T S Wyle describes 
experiments which show that cavitation can occur in a 
liquid wradiated with sound of frequency 3,780¢es An 
oscillator consisting of a nickel tube made to vibrate 
by magnetostriction at audio frequencies was used, 
and the form of the cavitation produced ın water at 
the frequency of 3,780 cs was examimed Evidence 
was obtained that the rate of erosion on a metal 
surface in contact with a field of cavitation varies, at 
constant temperature, with some power of the tıme 
greater than unity Several of the papers ın the 
Journal deal with problems of a chemical natwe , 
and, on the metallurgical side, blast-furnace reactions, 
the reactions of sulphur in steel-makaing, the sintermg 
of iron ores, thermal changes ın fireclay and kaolmite, 
and the surface tension of molten silicates form the 
subjects of individual articles The publication con- 
cludes with a number of papers dealing with problems 
ın structural engineering and shipbuilding 


Ministry of Agriculture and Fisheries Postgraduate 
Scholarship Awards 


THe Ministry of Agriculture and Fisheries has 
awarded the following postgraduate research and 
traming scholarships, which are tenable for periods 
up to three years in the first instance at the university 
or institute shown Agricultural economics, G H. 
Brayshaw, G B Clarke and Miss © O’Loughilin 
(Cambridge), J T Creighton, T © Haddow and 
Miss C Scott (Oxford), and D T Edwards (Reading) , 
Agricultural engineering, P Hebblethwaite (Michigan 
State College), E W Hughes (Reading), and R E 
James-Robertson, J N Merndew and G B Shipway 
(King’s College, Newcastle) , Husbandry, H K Baker, 
R W E Balland D R Hodgson (Cambridge), C W. 
Bramley (Leeds), J Alston, J Cook, A J Cooper, 
T L Crocker, C G Guttmdge,L A Mantleand J J 
North (Reading), Miss J C Whitaker (Wye College, 
London), and © E Wright (Queen’s University, 
Belfast) , Agricultural statistics, Miss E M Davis and 
J K R Wood (Rothamsted Experimental Station), 
J A Evans (Oxford), and A F Purser (Edinburgh) 


Foreign Scholarships for British Students 


A NUMBER of foreign governments and universities 
are offermg scholarships to British students. In 
most cases the awards are for 4-12 months of post- 
graduate study at a university, but the Italian 
Government also offers scholarships to authors, 
artists, musicians and others for study or travel m/* 
Italy Scholarships for 1950-51 have recently bee 
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announced , the countries and the number of awards 
are as follows Austra (3), Belgrum (8), Denmark 
(3), Finland (1), France (4), Germany (4), Italy (3), 
The Netherlands (6), Norway (4), Persia (1), Spain 
(1), Sweden (4) and Switzerland (1) Awards by the 
Government of Brazil will be announced shortly 
These scholarships by foreign countries correspond 
to those awarded by the British Council to foreign 
graduates for studymg at universities m the United 
Kingdom Further details about these schemes can 
be obtamed from the British Council, 65 Davies 
Street, London, W 1 : 


Sectional Meeting in New Delhi of ,the World 
Power Conference 


Tuer second post-war sectional meetmg of the 
World Power Conference will be held ın New Delhi 
durmg January 10-15, 1951 At the same time, the 
World Power Conference International Commission 
on Large Dams will hold its fourth congress, and 
the International Commission on Irrigation and Canals 
its first plenary session Durmg January-February an 
Indian international engimee1ing exhibition will be 
open ım New Delhi: The theme of the sectional meet- 
ing 1s the “Utilization of Power ın its Various As- 
pects”, and this will be considered unde: two headings 
utilization of electricity m agriculture, and the co- 
ordination of the development of mdustries and the 
development of power resources A set of three study 
tours (and an alternative set) which between them 
cover most of the territory of India has been arranged, 
and on the completion of these tours the closing session 
of the conference and congress will be m Mysore on 
February 1 Details of these events are contamed m 
Bulletin No 2, issued by the Indian National Com- 
mittee of the World Power Conference This Bulletin 
can be obtained from the Secretary, Central Board of 
Irrigation, Curzon Road Barracks, New Delhi, or 
from the British National Committee, World Power 
Conference, 201 Grand Buildings, Trafalgar Square, 
London, W C 2 


Royal Society of Edinburgh : Officers for 1950—51 


At the annual statutory meeting of the Royal 
Society of Edmburgh, held on October 23, 1950, the 
followmg officers and members of council were 
elected President, Prof James Kendall, Vace- 
Presidents, Prof A C Aitken, Prof E P Cathcart, 
Sir Alexander Gray, Prof Arthur Holmes, Prof W O 
Kermack and Prof E T Copson, General Secretary, 
Dr. J E Richey, Secretaries to Ordinary Meetings, 
Prof J Norman Davidson and Dr John E 
MacKenzie, Treasurer, Mr A W Young, Curator 
of Inbrary and Museum, Dr Douglas Guthrie, 
Councillors, Mr E G Dymond, Prof R W Wheldon, 
Prof T Neville George, Prof J W Heslop Harrison, 
Dr C E Lucas, Prof M G Say, Prof W M Smart, 
Prof J F Allen, Prof A Murray Drennan, Dr E 
Wyllie Fenton, Mr J M Ross and Prof C M. 
Yonge : 


The Night Sky in November 


New moon occurs on Nov 9d 23h 25m, UT, 
and full moon on Nov 24d 15h 14m The followmg 
conjunctions with the moon take place Nov 6d 19h, 
Saturn 2°N , Nov 138d 04h, Mars 4°N , Nov 
16d 23h, Jupiter 1°N Mercury, ın superior con- 
yanction on November 1, 1s too close to the sun for 
favourable observation durmg the month Venus, 
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m superior conjunction on November 13, ıs un- 
favourably placed for observation durmg most of the 
month Mars ıs an evening star and sets more than 
two hours after the sun during November, its 
declination ıs more than 24° § and, as ıt hes rather 
low even at meridian passage m the British Isles, 1b 
ig not well placed for observation Jupiter, m the J 
constellation of Aquarius, sets at Oh 10m, 23h 20m 
and 22h 30m on November 1, 15 and 30, respectively, 
and is well placed for observation Saturn, ın the 
constellation of Virgo, is a morning star, rising at 
8h, 2h 15m and Ih 25m at the begmning, middle 
and end of the month, respectively Occultations of 
stars brighter than magnitude 6 are as follows 
Nov 6d 4h 47 6m, 89 Leon (R), Nov 20d 20h 
46 0m , £ Pisce (D), Nov 26d 18h 23 3m, 136 Taur 
(D), Nov 26d 19h 05 2m, 136 Taur (R), Nov 
30d 0h 390m, y Canc (R) R and D refer to re- 
appeaiance and disappearance, respectively, and the 
latitude of Greenwich 1s assumed 


Announcements 


Sir Lewis Fermor has been elected president 
for the session 1951-52 of the Institution of Minmg 
and Metallurgy Sır Lewis served with the Geological 
Survey of India from 1902 until his retirement as 
director ın 1935 He has since been engaged in 
consultmg work m India, Malaya and Africa 


Tue Council of the Royal Society of Edinburgh has 
awarded the David Anderson-Berry Prize for 1950, 
posthumously, to Dr D E Lea, for his book “The 
Actions of Radiations on Living Cells” 


THe Melchett Medal for 1950 of the Institute of 
Fuel has been awarded to Prof R J Sarjant, pro- 
fessor of fuel technology ın the University of Sheffield 
The Medal was established and endowed by the 
founder-president of the Institute, the late Lord 
Melchett of Landford, and 1s awarded from time to 
time for outstandmg work m research, administration, 
construction or any other professional activity m- 
volving the scientific preparation or use of fuel. There 
have to date been six overseas recipients, and Prof 
Sarjant ıs the fourteenth British holder of the 
award, 


Mr. G M. Micure has jomed the Research and 
Development Drvision of the British Stee] Founders’ 
Association m & senior executive capacity Mr 
Michie, who for the past two years has been senior 
research metallurgist ın charge of the research 
laboratories at Pemstone of Messrs. David Brown 
and Sons (Huddersfield), Ltd , ıs known for his work 
on the development and application of non-destructive 
testing of steel castings 


THE Institution of Naval Architects has made the 
followmg awards Froude Research Scholarship in 
Naval Architecture (1950), of £500 a year for two 
years, to R L Townsm, of King’s College, Newcastle 
upon Tyne, Sir Wilham White Postgraduate 
Scholarship m Naval Architecture (1948), of £150 a 
year, to D I Moor, of Messrs William Denny and 
Bros , Dumbarton, for one further year, Parsons 
Scholarship m Marme Engineermg (1950), of £175 a 
year, to G M Jordan, of Messrs Alfred Holt and 
Co , Liverpool, for three years at the University of 
Liverpool, Yarrow Scholarship in Marme Engm- 
eermng (1950), of £175 a year, to A W Bolwell, of 
Messrs Yarrow and Co, Scotstoun, Glasgow, for 
four years at the University of Glasgow. 
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DYNAMICS OF INDUSTRIAL LOCATION 


NTEREST m problems of industrial location was 

greatly stimulated m Great Britam m the years 
between the two World Wars by the declinmg pros- 
perity of many long-established industries and the 
severe incidence of unemployment ın those regions 
where these industries were located At the same 
time, the relative prosperity of southern England and 
the Midlands where the newer industries were rapidly 
expanding led many persons to question the desir- 
ability of allowmg mdustnahsts unrestricted freedom 
to set up their factories where they willed without 
reference to the social costs mvolved m heavy locahzed 
unemployment and the loss of capital assets 1epre- 
sented by local government services, buildings, roads, 
railways and other capital assets which were likely 
to become redundant, or only partially utihzed, 
because of the transference of people from these 
older industrial areas to areas where new buildings, 
transport facilities and public utility services would 
have to be provided It was suggested that the jobs 
should be brought to the workers rather than that 
workers should be brought to new jobs m new indus- 
trial areas On the other hand, ıt was pomted out 
that, ın the long run, mdustral efficiency and the 
power to compete in export markets would be reduced 
if artificial regulation of industrial location resulted 
in industry bemg forced to settle in areas where the 
net economic advantages were less than those enjoyed 
when full freedom of choice was permitted Location, 
1t was stressed, ıs a dynamic and not a static problem, 
and that historically there have been many shifts m 
the industrial centres of gravity 

Obviously, before any reconciliation can be effected 
between these opposing poimts of view, the necessary 
prerequisite ıs a knowledge of the facts What are 
the factors which determine the choice of location 
for a factory or other mdustrial plant, and how can 
we measure and compare the net advantages, both 
economic and social, of different localities ? The need 
for greater knowledge was stressed by Dr H § 
Phillips in a paper entitled ‘Some Factors determming 
the Movement of Industry—1934-1950”, read before 
Section F (Economics) at the recent meeting m 
Brmingham of the British Association for the 
Advancement of Science Dr Phillips emphasized 
that anything which improves knowledge of location 
matters will help to merease both the social benefit 
and private profit to be derrved from improved 
location decisions, and will provide a basis on which 
the difference between private and community 
location iterests can be bridged Had location 
knowledge and ideas been as widely appreciated and 
disseminated m the mter-war years, or the relevant 
statistics been as readily available as they are now 
coming to be, many mdustries which settled m areas 
which ultimately became overcrowded would have 
been attracted to the Development Areas twenty 
years ago with equal or greater success and with a 
vast mterum saving to the community m terms of 
unemployment and strategic lability 

In his survey of the factors determmmg movements 
m industry durmg 1934-50, Dr Phillips divides the 
fifteen years mto four mam periods The first 
(1934-38) was one m which, despite the mural 
activities of the Special Areas Commnussioners, there 
was complete freedom for mdustrialists to establish 


their factories m any part of the country Many of 
the factories built m this period were concerned with 
the production of consumer goods such as electrical 
equipment, radios or plastic articles, and they were 
largely attracted to cities such as London and 
Birmingham, where large markets were on their 
doorsteps , this was a contmuation of a trend which 
had manifested itself smee 1920 There was also a 
peripheral spread of industry m London to districts 
where labour was more readily available than ın the 
centre and where costs were lower This, however, 
was a trend which was noticeable even before 1914, 
for example, ın printing, and which has continued up 
to the present day, for example, m clothmg The 
second period (1939-45) was one in which location 
was affected by concentration of non-essential firms, 
by the ‘Blitz’ and by the strategic buldmg policy 
which had started before the War with the shadow- 
factory programme Many large government fac- 
tories were built ın areas which would probably never 
otherwise have obtamed such bumldings 

The third period lasted from 1945 to about the 
middle of 1948 It was radically different from the 
other periods in that strong conscious efforts were 
made, followmg the passing mto law of the Distri- 
bution of Industry Act, 1945, to prevent further 
mdustrial development in the South and the Mid- 
lands The policy was largely operated through a 
procedure which made the granting of building 
lieences largely dependent on prior approval of the 
scheme on location grounds Durmg this period, 
difficulties of labour supply and site shortages m the 
South and Midlands helped to drive considerable 
numbers of firms to the North and to Wales New 
firms were encouraged to go to the Development 
Areas by attractions such as government factories, 
raw material allocations, assistance in the purchase 
of sites, provision of houses for key workers and the 
laymg-on of gas, water and electricity 

In the fourth period (mid-1948 onwards), Dr 
Phillips considers that the location factors operating 
may approach more closely to the pre-war pattern, 
unless they are consciously prevented from domg so 
The availability of labour ın the years to come will, 
he considers, give the Development Areas a very real 
attractive power Firms, however, are now more 
conscious of costs than ın the early post-war years, 
and they are reluctant to face the considerable 
capital expense mvolved im transferring production 
to a new locality They have also become more con- 
cerned about the unknown cost elements of a new 
location Dr Phillips considers that there ıs evidence 
m recent experience for assumimg that production 
costs at different locations m such a relatively small 
country as Great Britam differ much less than is 
generally assumed between comparable production 
units. There ıs probably much to be said for this 
view m connexion with light industries, especially as 
a result of the development of road transport and 
the telephone service during the past twenty years 
or so On the other hand, the mcrease ın transport 
costs which is now taking place may have to some 
extent a restrictive effect on choice of location 

Durmg the post-war period the availability of 
labour has been the vital location factor favouring 
the older dustrial areas Pre-war unemployment 
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was substantial even. m relatively prosperous areas, 
and workers could be found without the need of 
offermg enhanced wages. This factor has been 
strengthened by the fact that whereas sites for both 
housmg and mdustry have been scarce and subject 
to strict control on planning grounds ın the South 
and Midlands, there has been a special drive for sites 
in central Scotland, Wales, Tyneside and Merseyside 
as part of a positive plan to encourage the settlement 
of industry 


THEORY OF SORPTION 
COLUMNS 


The ¥ Conditions © Two Types of Non- 
Equilibrium Fronts 


PROCESS ın a sorption column can be described 

completely by giving for each molecular species 
A, its concentrations ¢, and g, as functions of x (the 
amount of sorbent in em or gm between the layer œ 
and the inlet end) and V (the volume of solution that 
has passed the layer x) For an equilibrium process, 
c, and q, are functions of a single vanable, 

F = Vje, (1) 
when the boundary conditions contam only ¥ 
(uniform composition of the initial sorbent at Y = 0 
(V = 0), and uniform composition of the entering 
solution at Y = œ ( = 0)) and not V or x separately. 
For most practically umportant cases, this condztion 
18 valhd or can be made valid by a suitable change 
ın the co-ordinates 

An approach essentially equivalent to this “F 
condition’ has already been used by Offord and Weiss? 
for some special cases A great sumplification can be 
gamed by a consistent use of ıt When the ¥ con- 
dition applies, the conservation law requires that, 
for all continuous regions, 


either c, == const 
or dq,/de, = ¥ (diffuse front). 


Finally, for the discontinuities (sharp fronts), 
Aq,/ Ac, = Ys (3) 


In a paper to be published in the Arkw for Kem, 
these equations will be apphed to a number of 
umportant cases, such as frontal analysis and dis- 
placement analysis Especially m connexion with 
V-—a diagrams, this approach will be shown to give 
a uniform, quick and sumple way of treatmg and 
understanding the processes 

For ion exchangers ıt ıs advantageous to use 
mstead the fractions of the various ions m solution 
and sorbent 


(2) 


C 
oy = 2, Be = =, where se = Eqn ao = Eo, 


(4) 


o o 
and to replace ¥ by the proportional quantity 
= aV [sot (5) 
We then find 


d8,/d«, = for contmuous fronts, 6 

AB.,/ Aa, = Ys for sharp fronts (6) 

Non-equilsbrvum processes ın sorption columns are 

best treated by first considermg the corresponding 

equilibrium process With mereasmg V and 2, the 

curves ¢, (F) and q, (F) will approach mdefinitely to 
the eqmhbrium curves 
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(a) Sorbent layer , (b) sharp front of constant form (advancing) , 
(c) broader front of constant form (advancing), (d) broadening 
front (retiring) In 6-d, the abscissa 1s the length of the column, 
the ordinate 1s c/co, where c 1s the concentration of A ın the 
solution he curves refer to different times (or values of V) 


Where a sharp front would have been formed at 
equilibrium, a final form front ıs obtamed for non- 
equilibrrum The front eventually moves through 
the column with a constant form and a constant 
velocity Then q, and c, are functions of the smgle 
variable 

2=a— VESI, (7) 
which 1s the distance from the position the sharp 
front would have had at equilibrium Moreover, for 
each substance, 

hoga _ rioga = 

C—O, 04 Oy Fs, (8) 
which means that the point ga, ¢ 1s on the straight 
line connecting the points qı”, ¢,” and qx’, ¢,’, valid far 
behind and far ahead of the front 

So far as I know, the first attempts at a general 
treatment of final form fronts.were made by Johans- 
son, Persson and Svensson’, and Sillén? 

If the sorption process follows Langmuir kmetics, 
the following formule can be derived for the sorption 
of one sorbate on an initially empty sorbent 





a eee a , 
g” or l + , Z exp kg Zs (9) 


and for the sorption of an 10n m an 10n exchanger, 
which is mutially saturated with a less sorbable 10n, 
1 
B=a= IFZ’ Z= exp(k — kije. (10) 
In these equations, k and k, are the kinetic constants. 
If a Tiselrus displacement analysis is carmed out 
under non-equilibrium conditions, the various sub- 
stances will finally arrange themselves in front of the 
displacing substance Ay (m the bulk of which g”y 
and c’y are valid) in the order of decreasmg sorb- 
ability, just és ın the eqmhbrium case The fronts 
will no longer be sharp, but each substance will form 
a diffuse ‘head’ and a drffuse ‘tail’, both of constant 
form However, for eách substance, the followmg 
expression still holds 


= Hoy, =f (11) 
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This 1s Tiselrus’s equation‘, which is thus vahd for 
the non-equilibrrum displacement 

The other type of front ıs the broadening front, 
the best theoretical approach to its form 18 probably 
by using the condition that c, (F) and q, (¥) approach 
the curves for equilibrrum for mereasmg V and x 
Sometimes ‘false isotherms’ may prove useful (see 
the followmg communication) 

Several treatments ın the Iterature of non- 
equilibrium processes ın sorption columns are based 
on assumptions, such as formal analogy to heat 
transfer, which would lead to a linear isotherm It 
is true that a hnear isotherm may sometimes be a 
useful approxmmation in partition chromatography 
However, so far as ordinary sorption processes are 
concerned, the focusing of attention on linear 
isotherms seems to be unfortunate A lmear isotherm 
is a singular case, ıt would give fronts showmg the 
characteristics of neither of the two immensely more 
mnportant groups of fronts, the final form fronts, and 
the broadening fronts With a linear isotherm, no 
final form front ıs obtamed , the fronts will broaden, 
but to a less extent than normal broadening fronts, 
so that the curves c,() and q,() finally approximate 
to vertical lines and not to contmuous curves The 
results calculated for a linear isotherm will thus 
disagree with what 1s observed m almost all types of 
experimental sorption or desorption runs 

Lars GUNNAR SILLÉN 
1 Offord, A C , and Weiss, J , Faraday discussion, Reading, Sept 1949 
(in the press) 
2 Johansson, C H, Persson, G, and Svensson, B (1948) IVA, 


No 200 The work was concluded in 1942, the manuscript pre- 
pared in 1945 


3 Silén, L G , Arkw Kem, 224, No 15 (1946) 
1 Tisehus, A , Arkw Kem, 1864, No 18 (1943) 


3 For example, Boyd, G@ E, Myers, L S, and Adamson, A W,J 
Amer Chem Soc , 69, 2849 (1947) 


Kinetics and Equilibria of Jon Exchange 


ALTHOUGH a great amount of work has been 
performed on the kmetics and equilibria of 10n 
exchange, they have not hitherto been well under- 
stood, or successful empirical formule worked out 

A few years ago, two of us began studying the 
exchange of silver and hydrogen ions on different 10n 
exchangers! The chief reason for this choice was 
that even very low concentrations of silver ion can 
be measured accurately and quickly by means of 
silver electrodes 

Silver ons are more strongly adsorbed than 
hydrogen ions by the 10n exchangers studied by us. 
If an 10n exchanger is origmally saturated with 
hydrogen 10n (thus m the form HR), and silver ions 
are passed through, it can be expected? that the 
‘silver hont’ will quickly approach a final shape, and 
then move on with consiant form and constant 
velocity thiough the 10on exchanger column This 
was indeed found to be the case’. This result, how- 
ever, ıs at variance with formule analogous to those 
for heat transfer which would correspond to a linear 
sorption isotherm, and which demand that the front 
will ın any event broaden indefinitely with mcreasing 
column-length and time? 

Our first working hypothesis was that the process 
im the 10n exchanger can be treated as a bimolecular 
reaction 


= 
Agt + HR = Ht + AgR 


hy (1) 
(1-B)s. (1—a)ao Bso 
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With this assumption we were able to.derıve a rather 
sunple formula ( = (10) m precedmg paper) > 


=B, log (15> re, 


So + ay 
aw 
Here a, and s, refer to the concentrations per unit 
volume of sorbent column, ¢ is the time, v the velocity 
of flow, x the length of column, « and 8 are defined 
by (1), and k’ and żę are derived constants defined 
by (3) The formula (2) proved to describe very well 
a large number of runs made each at a constant v, 

k’ proved to be proportional to 4/v 1 

Durmg the War, Nachod and Wood‘, Thomas’, 
and Walter! mdependently assumed a bimolecular 
mechanism for the 10n exchange process Thomas 
derived a rather complicated solution of the differ- 
ential equations for the general case, and Hester and 
Vermeulen’? showed an mgenious way of making 
practical calculations with Thomas’s equations by 
means of diagrams of suitable auxilary functions 
“However, if the added 10n 1s more strongly sorbed, 
the ‘leaking curve’ so quickly approaches our formula 
(2) that ıt may perhaps be unnecessary for most 
practical purposes to use more elaborate expressions 

We have also been studymg the opposite phen- 
omenon, where an ion exchanger, saturated with 
silver ion, 1s percolated with a solution contammg 
hydrogen ions We were able to measure the amount 
of silver ion leakmg out accurately down to œ = 1073 
The results, especially for lower values of «, certainly 
cannot be reconciled with any formula assuming the 
same bimolecular constants of k and k, as were found 
1n the first-mentioned experiments, or with any otlfer 
set of constants k and k, 

That this must be so became evident from equi- 
librium measurements If k and k, were constant, 
the ‘mass-action law constant’ 


k = (k—k,) adog e, to = £ (3) 





l—a) 

K=® 4 
a(1—B) 6) 
should be constant K = kky! For real ion ex- 


changers, the apparent K, however, varies greatly 
with 8 In the accompanying giaph the black dots 
are static measurements of (8) with the 10n ex- 
changer ‘Wofatit KS’, K 1s seen to vary from 
values around 3 for B ~ 1 (almost only AgR) to 
around 30 for low ß (almost only HR) For ‘Dowex 
50’, a curve with a mimimmum was obtamed 

One might suggest that the 10n exchanger contaims 
a number of different types of sites, each with its 
individual K However, no such explanation would 
explain the curve with a mmimum in K(f) 

‘Whatever the explanation may be, there seems to 
be no foundation for the use of constants k and k, 
m (1), at least for the broadening type of front For 
the constant form front, 16 still seems to give a very 
good approximation 

Since this kimetical approach did not seem very 
promusing, we instead tried an approximate assump- 
tion that, ın our elution expermments, equilibrrum 
had az all pomts been attamed between sorbent and 
solution To our measurements of the silver fraction 
a m the effluent solution at various times we applied 
the equation 


B=1— fY do (5) 
x 
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Apparent equilibrium constant K of ion exchange Ag+ + HR 

zz H+ + AgR as function of 8, the ‘silver fraction’ in the ron 

exchanger Blackdots static measurements Curves calculated 

from elution experiments by means of formula (5) From above 

velocities 70,18, 9,2, 1 ml/min The two latter curves almosi 
comeide , that for 2 ml /min 1s dotted 


lop 


Tho results from a number of runs at different 
velocities of flow are plotted in the graph They are 
not given in the usual isotherm form, B versus a, 
since this mode of representation would crowd the 
curves and pomts too much together We have 
preferred to give the apparent equilibrium constant 
K as a function of B, the silver fraction ın the ron 
exchanger, sınce this type of diagram is much more 
sensitive to small differences, of course, the experi- 
mental errors also show up much more The curves 
for the velocities 70, 18 and 9 ml/mm are higher 
than the values obtamed at static equilibrium runs, 
but the curves are seen to approach to the static 
values with decreasing velocity of flow For the 
lowest two velocities, 2 and 1 ml /mm, the curves 
from the elution experiments he amid the static 
points, actually the curve for 2 ml /mm 1s some- 
tames a little bit lower than that for 1 ml/min, 
which may be ascribed to experimental errors 

From the graph we would hke to draw two con- 
clusions Furst, at the lowest velocities of flow the 
approach to equilibrium seems to be so good that 
the adsorption isotherm or the equivalent K(8) can 
be obtamed from dynamic experiments with the aid 
of formula (5) with no less accuracy than from static 
measurements The dynamic experiments, of course, 
are much less laborious than the static ones ‘The 
runs at the lowest two velocities, each of which gave 
us a complete curve K(f), took 28 and 32 hr 
respectively The work was much aided by auto- 
matic recording devices, so there was no need for 
watching the apparatus all the time The calculations 
accordmg to (5) took something hke ten hours On 
the other hand, to obtam all the pomts marked m 
the graph from static experiments, more than three 
months work was needed, representing somethmg 
hike sıx hundred hours work If in the future we wish 
to determme equilibria of 10n exchange, we shall 
probably prefer to do ıt by the dynamic method In 
many cases where potentiometric methods cannot be 
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applied, optical or conductometric methods may be 
suitable 
Secondly, although the upper curves in the graph 
certamly do not represent equilibrium states, the 
curves of the apparent K(8) are a very compact way 
of representing the whole course of the elution curve 
It occurs to us that ın the case of spreading fronts, 
even if equilibrrum ıs actually not reached, a very 
useful approximation to the elution curve could be 
obtamed by usmg ‘false isotherms’ or false K(f) 
curves like the upper ones in the graph 
A more detailed account of this work will be given 
elsewhere 
Note added wn proof The equilibrium quotient in 
(4), which has been called K m this article, we would 
now prefer to denote by x to prevent confusion with 
the thermodynamic quantity (Acta Chem Scand, 4, 
556, 1950) 
ERIE EKEDAHL 
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LARS GUNNAR SILLÉN 
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PHOTONS AND WAVES* 
By Dr D. GABOR 


Imperial College of Science and Technology, London 


HE dual nature of hight manifests itself most 

strikingly m Emstem’s equation! for the mean 
square fluctuation of radiant energy in thermal 
equilibrium 


Sef? = (eg — Ep)? = hyer + eg’, (1) 


where e is the energy ın the system considered, per 
umt frequency-interval at some frequency v, the 
suffix T relates to thermal equilibrium, bars over the 
symbols stand, as usual, for mean values It 1s well 
known that the second term on the right-hand side 
can be interpreted as resulting from the mterference 
of the waves by which the energy is represented 
classically, while the first term 1s the same as if the 
energy were concentrated in Np photons, eg = hyN m, 
the number of which fluctuates by the same law as 
if they were mdependent particles 

Ennstem’s equation 1s fundamental also for the 
theory of electrical communications Whether wires 
are used ın the transmission or not, by Maxwell’s 


* Abstract of some parts of a lecture entitled “La Théorie des 
Communications et la Physique” in a series of lectures on communica- 
ton theory organised by M Louis de Broghe, delivered ın Paris on 
May 
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Man”, and on “The Communist Manifesto of 1848” Among the final group of 
essays are one on “The Claims of Nationality” and one on the place of the Civil 
Service ın modern democratic society. 15s 
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RECENT SCIENTIFIC and TECHNICAL BOOKS 


Volumes marked with an asterisk (*) have been received at “Nature” Office 


Mathematics : Mechanics . Physics 


ARNOT, F L Collision Processes in Gases (Methuen’s Monographs 
on Physical Subjects) Fourth edition Fcap 8vo Pp 104 (London 
Methuen and Co, Ltd, 1950) Ss net 

ECKERT, E R G Introduction to the Transfer of Heat and Mass, 
with an Appendix on Property Values, by Robert M Drake Jr Med 8vo 
Pp xli1-+284 (London McGraw-Hill Publishing Co,Ltd, 1950) 34s * 

FORDER, H G Geometry (Hutchinson’s University Library, No 19) 


oe Pp 200 (London Hutchinson’s University Library, 1950) 
s 

HAGUE, B An Introduction to Vector Analysis for Physicists and 
Engineers (Methuen‘s Monographs on Physical Subjects } Fourth edition 


Fcap 8vo Pp 122 {London Methuen and Co,Ltd,1950) 5s net 
HARVARD UNIVERSITY (Staff of the Computation Laboratory of) 
Tables of the Generalized Exponential-Integral Functions (Annals of the 
Computation Laboratory of Harvard University, Yo! 21) Ex Cr 4to 
Pp xxv+416 (Cambridge, Mass Harvard University Press , London 
Oxford University Press, [949 ) 63s net * 
HARVARD UNIVERSITY (Staff of the Computation Laboratory of) 


Tables of the Function sae and ofits First Eleven Derivatives (Annals of 


the Computation Laboratory of Harvard University, Vol 22) Ex Cr 
4to Pp xvini+241 (Cambridge, Mass Harvard University Press, 
London Oxford University Press, 1949) 63s net * 

JAECKEL, Rudolf Kleinste Drucke ihre Messung und Erzeugung 
(Technische Physik ın Einzeldarstellungen, herausgegeben von W Meissner, 
Band 9) Roy 8vo Pp x+302 (Berlin, Gottingen und Heidelberg 
Springer-Verlag , Munchen J F Bergmann, 1950) 3960 D marks * 

JOSEPHS, H J Heaviside’s Electric Circuit Theory (Methuen’s Mono- 
graphs on Physical Subjects ) Second edition Fcap 8vo Pp 115 (Lon- 
don Methuen and Co,Ltd ,1950) 5s net 

KADEN, Heinrich Die elektromagnetische Scnirmung in der Fern- 
melde- und Hochfrequenztechnik (Technische Physik in Einzendarstell- 
ungen, herausgegeben von W Meissner, Band 10) Roy 8vo Pp vut 
274 (Berlin, Gottingen und Heidelberg Springer-Verlag , Munchen 
J F Bergmann, 1950) 38D marks * 

LASS, Harry Vector and Tensor Analysis (International Series in Pure 
and Applied Mathematics) Med 8vo Pp 347 (London McGraw-Hill 
Publishing Co , Ltd , 1950) 38s 6d 

LITTLEWOOD, Dudley E The Theory of Group Characters and Matrix 
Representations of Groups. Second edition Roy 8vo Pp viit-+310 
sens, Clarendon Press, London Oxford University Press, 1950 ) 

S$ net 

MAKIN, F Bradshaw Practical Statistics 
Pp 15 (London Gee and Co (Publishers), Ltd, 1950) 12s éd net 

RITT, Joseph Fels Differential Algebra (American Chemical Society, 
Colloquium Publications, Vol 33) Sup Roy 8vo Pp vm+i84 (New 
York American Mathematical Society, 1950) 4 40 dollars * 

ROVNER, Leopold Infrared Radiation Therapy Sources and their 
Analysis with Scanner (American Lecture Series, No 65) Oblong Roy 
8vo Pp 1x+34 (Springfield, IIl Charles C Thomas, Oxford Black- 
well Scientific Publications, Ltd , 1950) Ils * 

SLATER, John C Microwave Electronics Roy 8vo 
(New York D Van Nostrand Co, Inc , London 
Ltd, 1950) 45s net 

SOMMERFELD, Arnold Mechanics of Deformable Bodies 
on Theoretical Physics, Vol 2) Translated from the second German 
edition by G Kuerti Med 8vo Pp x1+396 (New York Academic 
Press, Inc , 1950) 660 dollars * 


SULLIVAN, William H Trilinear Chart of Nuclear Species Pp 4-++chart 
(in 6 strips) 104in x194ın (New York John Wiley and Sons, Inc , 
London Chapman and Hall, Ltd , 1949) 20s net * ot 

YULE, G Udny, and KENDALL, M G An Introduction to the Theory 
of Statistics Fourteenth edition, revised and enlarged Med 8vo 
Pp xxiv-+-70I (London Charles Griffin and Co, Ltd, 1950) 34s net * 





Second edition Demy 8vo 


Pp xiv+406 
Macmillan and Co, 


{Lectures 


Engineering 


BRADBURY, C H Stationary Compression Ignition Engines 
and Applications Demy 8vo Pp 226 (London E and F 
1950) 24s net 

BROOKS, W H Strength and Elasticity of Materials and Theory of 
Structures Solutions to Examination Questions of the University of 
London Vol 1 Part I (Internal) B Sc (Engineering), 1938-1948 Demy 
(London Macdonald and Co (Publishers), Ltd 1950) 


CREAGER, William P , and JUSTIN, Joel D Hydreelectric Handbook 
Second edition Med 8vo Pp r0aitli5i (New York John Wiley 
and Sons, Inc , London Chapman and Hall, Ltd 1950) 100s net * 

CURTIS, Frank W High Frequency Induction Heating Second edition, 
revised Demy 8vo Pp 389 {London McGraw-Hill Publishing Co, 
Led , 1950) Sis- 

HAYDEN, Arthur G, and BARRON, Maurice The Rigid-Frame 
Bridge Third edition Med 8vo Pp 240 (New York John Wiley 
and Sons, inc , London Chapman and Hall, Ltd , 1950 } 40s net 

HOUGHTON, P $ Estimating and Planning for Engineering Production 
Med 8vo Pp xvii-+-366 (London, Glasgow and Bombay Blackie and 
Son, Ltd , 1950) 25s net * 

HUGHES, Edward Applied Electricity Cr 8vo Pp 412 (London, 

Longmans, Green and Co, Ltd , 1950} 10s éd 


New York and Toronto 
LORENTZEN, Gustav _Leveringsgrad og Virkningsgrad for Kj)ple- 
kompressorer Sup Roy 8vo Pp 166 (Bergen john Griegs Bok- 


tryckker:, 1949) * 


Principles 
N Spon, 


RUDENBERG, Reinhold Transient Performance of Electric Power 
Systems Phenomena in Lumped Networks (McGraw-Hill Electric and 
Electronic Engineering Serres) Med 8vo Pp 832 (London McGraw- 
Hill Publishing Co, Ltd , 1950) 102s 

STERLING, George E, and MONROE, Robert B The Radio Manual 
Fourth edition Cr 4to Pp vit890 (New York D Van Nostrand 
Co,Inc , London Macmillan and Co,Ltd, 1950) 90s net 

SWIFT, John Adventure in Vision the First Twenty-Five Years of 
Televison Demy 8vo Pp 223 (London John Lehmann, Ltd, 1950) 
5s net 

WHITEHEAD, ] R  Super-Regenerative Receivers 
Technique Serres) Demy 8vo Pp xmi+169413 plates 
At the University Press, 1950) 2is net * 


{Modern Radio 
(Cambridge 


Chemistry : Chemical Industry 


AUDRIETH, Ludwig F (editor-in-chief) {Inorganic Syntheses. Vol 3 
Med 8vo Pp xi+230 (London McGraw-Hil! Publishing Co, Ltd, 
1950) 32s * 

DYSON, G Malcolm A Manua! of Organic Chemistry for Advanced 
Students Vol 1 The Compounds of Carbon, Hydrogen, Oxygen and the 
Halogens Roy 8vo Pp xu:4+984 (London, New York and Toronto 
Longmans, Green and Co ,Ltd , 1950) 63s net * 

FREAR, Donand E H Agricultural Chemistry a Reference Text 
Vol I Principles of Agricultural Chemistry Med 8vo Pp viti-+812 
(New York D Van Nostrand Co, Inc , London Macmillan and Co, 
Ltd , 1950} 66s net * 

HARNED, Herbert $ , and OWEN, Benton B The Physical Chemistry 
of Electrolytic Solutions (American Chemical Society, Monograph Series, 
No 95) Second editlon, revised and enlarged Med 8vo Pp xxxvi+645 
(New York Reinhold Publishing Corporation, London Chapman and 
Hall, Led , 1950) 80s net * 

HOUWINK, R {edited by) Elastomers and Plastomers their Chemis» 
try, Physics and Technology Vol |} General Theory (Elsevier’s Polymer 
Series, No 3) Sup Roy 8vo Pp xiv+495 (New York and Amsterdam 
Elsevier Pubhshing Co, Inc , London Cleaver-Hume Press, Led, 


1950) 52s 6éd* 

KAINER, Franz Die Kohlenwasserstoff-Synthese nach Fischer-Tropsch 
Med 8vo Pp vit-+-322 (Berlin, Gottingen und Heidelberg Springer- 
Verlag 1950) 3960D marks * 

KERR, Ralph W Chemistry and Industry of Starch Second edition, 
revised and enlarged Med 8vo Pp xti+719 (New York Academic 
Press, Inc , 1950) 11 50 dollars * 

KIRK, Paul L Quantitative Ultramicroanalysis Demy 8vo Pp 310 
(New York John Wiley and Sons, Inc , London Chapman and Hall, 
Ltd , 1950) 40s net 

KIRK, Raymond E , and OTHMER, Donald F (edited by) Encyclopedia 
of Chemical Technology Vol 5 Di-to Explosions Cr 4to Pp xvi+ 
992 (New York and London Interscience Publishers, Inc , 1950) [40s * 

LEBEAU, P (publié sous [a direction de) Les hautes températures et 
leurs utilisations en chimie Roy 8vo Tomel Pp xxx+686 Tome 2 
Pp 687-1397 (Paris Masson et Cie , 1950) 9000 francs * 

MALM, Lloyd E, and FRANTZ, Harper W College Chemistry in the 


Laboratory a Manual designed to accompany Pauling’s College Chemistry 
oye? Pp xxxv:+33i (San Francisco W H Freeman and Co, 
MAXWELL, } B Data Book on Hydrocarbons Application to Process 


Engineering Cr 4to Pp vin+260 (New York D Van Nostrand Co, 
inc , London Macmillan and Co , Ltd , 1950) 37s 6d net 

NIVEN, Jr, William W Fundamentals of Detergency Med 8vo 
Pp v+256 (New York Reinhold Publishing Corporation, London 
Chapman and Hall, Led , 1950) 44s net * 

PARTINGTON, ] R A Text-Book of Inorganic Chemistry Sixth edition 
Med 8vo Pp x+996 (London Macmillan and Co,Ltd, 1950) 25s net 

PAULING, Linus College Chemistry an Introductory Textbook of 
General Chemistry Med 8vo Pp x-+705 (San'Francisco W H Free- 
man and Co , 1950 ) 450 dollars * 

PRESCOTT, Frederick, and RIDGE, Dudley Organic Chemistry a 
Textbook for Science and Medical Students Second edition Cr 8vo 
Pp iv+724 (London University Tutorial Press, Ltd , 1950) [4s 6d * 

ROBSON, J M, and KEELE, C A Recent Advances in Pharmacology 
Ex Cr 8vo Pp xi+4!18 (Londen } and A Churchill, Ltd, 1950) 
24s net * 

ZECHMEISTER, L 


Progress in Chromatography, [938-1947 Demy 
8vo Pp xvii+368 


(London Chapman and Hall, Ltd , 1950) 45s net * 


Technology 


ANGERER E v Wissenschaftliche Photographie eine Einfuhrung in 
Theorte und Praxis Vierte Auflage Med 8vo Pp vu-+226 (Leipzig 
Akademische Verlagsgesellschaft Geest, 1950) 1380 D marks * 

HILTON, B Richard Welding Design and Processes 
342 {London Chapman and Hall, Led, 1950 ) 36s net 

INSTITUTION OF METALLURGISTS The Fracture of Metals Lec- 
tures delivered at the Institution's Refresher Course 1949 Med 8vo 
Pp 138 (Londen Institution of Metallurgists 1950) I2s éd* 

LYLE, Oliver Technology for Sugar Refinery Workers Second edition 
revised and enlarged Demy 8vo Pp 525 (London Chapman and 
Hall Led, 1950) 32s net * 

SMITH, George V Properties of Metals at Elevated Temperatures 
(Metallurgy and Metallurgical Engineering Series ) Med 8yo Pp x-+-401 
{London McGraw-Hill Publishing Co, Ltd , 1950) 59s 6d * 

SUTCLIFFE, Arthur School Laboratory Management Second edition 
Cr 8vo Pp xi-+!164 {Londen John Murray, 1950) 65 * 


Demy 8vo Pp 


? 
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Geography Travel 


BENFIELD, Eric Dorset (County Books Series} Demy 8vo Pp 232+ 
{London Robert Hale, Ltd , 1950) [5s net 

CALDWELL, john Desperate Voyage Ex Cr 8vo Pp 324 (London 
Victor Gollancz, Ltd , 1950) [2s éd net 

EDWARDS, Tudor The Face of Wales 


(Face of Britain Series ) Demy 
8vo Pp 120 (London 


B T Batsford, Ltd , 1950} [2s 6d net 

GOTCH, Christopher Corsica Med 8vo Pp 59 (London 
Garnett, Ltd , 1950) 7s 6d net 

GRIGSON, Geoffrey The Scilly Isles (Vision of England Series) 
Med 8vo Pp 84 (London Paul Elek (Publishers), Ltd , 1950) [5s net 

JAMES, D vid That Frozen Land the Story ofa Year in the Antarctic 
Demy 8vo Pp 204 (London Falcon Press, 1950) 12s 6d net 

MASSINGHAM, H ] The Curious Traveller Demy 8vo Pp 286+16 
plates (London and Glasgow Wm Collins, Sons and Co, Led, 1950) 
12s 6d net * 

MORE, Jasper The Land of Italy Demy 8vo Pp 264 
B T Batsford, Ltd , 1950} {8s net 

RUSSELL, John Switzerland (Countries of Europe Series) Demy 
8vo Pp {52 (London B T Batsford, Ltd, 1950) [5s net 

SITWELL, Sacheverell Spain Demy 8vo Pp [48 (London B T 
Batsford, Ltd , 1950) [és net 

SORRE, Max Les fondements de Ia géographie humaine Tome 2 
Les fondements techniques, 2, Les techniques de production et de trans- 
formation des matiares premières Roy 8vo Pp tv+613-1031 (Paris 
Armand Colin, 1950) 1000 francs * 

TAYLOR, E G R,and CAMPBELL, E N T A Sketch-Map Geography 
Seventeenth revised edition Fcap 4to Pp [72 (London Methuen 
and Co, Ltd, 1950) 6s 

THOMAS, Sir William Beach Hertfordshire (County Books Series ) 
Demy 8vo, Pp.272 (Landon Robert Hale, Ltd , 1950) 15s net 

TOWNSEND, William Canterbury (British Cities Series) Cr 8vo 
Pp 87 (London B T Batsford, Ltd, 1950) 8s 6d net 

WARREN, Henry C Essex (County Books Series} Demy 8vo Pp 
226 (London Robert Hale, Ltd, 1950) 15s net 
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General Biology : Natural History 
Botany Zoology 


ANKER, Jean Otto Friderich Muller’s Zoologia Danica (Library 
Reseach Monographs, Vol I) Roy 8vo Pp xi+108 (Copenhagen 
Eynar Munksgaard, 1950) 12 Danish Cr * 

BAWDEN, F C Plant Viruses and Virus Diseases (Plant Science 
Books, Vol 23) Third, entirely revised edition Sup Roy 8vo Pp xvi-+ 
336 (Waltham, Mass Chronica Botanica Co , London Wm Dawson 
and Sons, Ltd , 1950) 6 dollars * 

BROWN, Frank A (edited by) Selected Invertebrate Types Med 8vo 
Pp 597 (New York John Wiley and Sons, Inc , London Chapman 
and Mall, Ltd , 1950) 48s net 

CASPERSSON, Torbjoern O Cell Growth and Celi Function a 
Cytochemical Study (Thomas William Salmon Memorial Lectures ) 
Boyo avo, Pp 185 (New York W W Norton and Co, Inc, 1950 ) 

lollars 

CURTIS, Otis F , and CLARK, DamelG An Introduction to Plant Physi- 
ology (McGraw-Hill Publicaticns in the Botanical Sciences) Med 8vo 
Pp xui-+752, (London MecGraw-HillPublishing Co ,Ltd ,1950) 55s éd * 

DANIELLI, J F Cell Physiology and Pharmacology Med 8vo Pp 
vi+ 156 (New York and Amsterdam Elsevier Publishing Co, Inc , 
London Cleaver-Hume Press, Ltd , 1950) 24s * 

EALES, N B The Littoral Fauna of Great Britain a Handbook for 
Collectors Second edition Demy 8vo Pp = xvii+305+26 plates 
(Cambridge At the University Press, 1950) 20s net * 

HARRISON, Robin The Beginner’s Introduction to British Gulls 
Cr 8vo Booki Pp 28(Splates) Book2 Pp 28 ({5 pilates) (London 
Vawser and Wiles (London), Ltd , 1950) Is 6d net each * 

HENDY, E W More about Birds Demy 8vo Pp 224 ({Lordon 
Eyre and Spottiswoode (Pubitshers), Ltd , 1950) 12s 6d net 

HOARE, Cecil A Handbgok of Medical Protezoology for Medical 
Men, Parasitologists and Zoologists Med 8vo Pp xv+334 (London 
Barlliare, Tindalfand Cox, 1949 ) 35s net * 

KERR, Sir John Graham A Naturalist in the Gran Chaco Demy 8vo 
Pp xut 2354-24 plates (Cambridge At the University Press, 1950 ) 

s net 

LANJOUW, J (edited by) Botanical Nomenclature and Taxonomy 
a Symposium organized by the International Union of Biological Sciences 
with support of Unesco at Utrecht, the Netherlands, June 14-19, 1948, 
with a Supplement to the International Rules of Botanical Nomenclature, 
embodying the alterations made at the Sixth International Botanical Con- 
gress, Amsterdam, 1935, compiled by T A Sprague (Chronica Botanica, 
Vol 12, No [-2) Sup Roy 8vo Pp 88 (Waltaam, Mass Chronica 
BotanicaCo , London Wm Dawson and Sons, Ltd ,{950) 250 dollars * 

PAECH, Kari Brochemre und Physiologie der sekundaren Pflanzenstoffe 
(Lehrbuch der Pflanzenphysiologre, Band 1, Teit 2) Sup Roy 8vo Pp 
1x-+-268 (Berlin, Gottingen und Heidelberg Springer-Verlag, 1950) 


2670 D marks * 

SMITH, A C About our Dogs Med 8vo Pp 448 (London Ward 
Lock and Co, Ltd, 1950) 25s net 

STOKOE, W J (compiled by) The Observer’s Book of British Ferns 
(Observers’ Pocket Series ) Pott 8vo Pp 128+36 plates (London and 
New York Frederick Warne and Co, Ltd , 1950) 5s net * 

WESTCOTT, Cynthia Plant Disease Handbook Med 8vo Pp xu+746 


(New York D Van Nostrand Co, Inc , London Macmillan and Co, 
Led , 1950) Sés net * 
Agriculture Horticulture : Forestry 


BARRE, H }],and SAMMET, L L Farm Structures (Ferguson Founda- 
tion Agricultural Engineering Series} Demy 8vo Pp x:+650 (New 
York John Wiley and Sons, Inc , London Chapman and Hall, Ltd, 
1950) 56s net * 

CURTIS, Charles H Orchids their Description and Cultivation Cr 
4to Pp 272 (New Yorkand London Putnam and Co, 1950) 84s net 

NORTHEN, Rebecea Tyson Home Orchid Growing Roy 8vo 
Pp vi-t-286 (New York D Van Nostrand Co, Inc , London 
Macmillan and Co , Ltd, 1950) 45s net 


SIMON, Maron } , ELLIOTT, John, PIERCE, Dickson W , and HENDRIX 
Beatrice P The Complete Garden Handbook Demy Bvo Pp xut 
4524-32 plates (New York D Van Nostrand Co, Inc , London - 
Macmillan and Co, Ltd , 1950) 37s 6d net * 


Anthropology : Archeology 


BERNDT, Catherine H Women’s Changing Ceremonies in Northern 
Australia (Actualités scientifiques et industrielles, 1108 L'Homme, 
Cahiers d'ethnologie, de géographie et de linguistique, |) Roy 8vo. 
Pp 88 (5 plates) (Paris Hermann et Cre, 1950) 350 francs * 

THOMSON, Donald F Economie Structure and the Ceremonial 
Exchange Cycle tn Arnhem Land Demy 8vo Pp vi-+-106+1) plates 
(Melbourne and London Macmillan and Co,Ltd , 1949) 12s 6d net * 


Philosophy : Psychology 


BIRREN, Faber Color Psychology and Color Therapy a Factual Study 
ofthe Influence of Coloron Haman Life Med 8vo Pp :x+284 (London 
McGraw-Hill Publishing Co , Ltd , 1950) 42s éd * 

BOWLEY, Agatha H The Natural Development of the Child Third 
Pp 238 (Edinburgh 


The Problem of Knowledge Philosophy, Science and 
Translated by William H Woglom and Charles W 
Pp xyni+ 

Oxford 


edition Cr 8vo E and S Livingstone, Ltd, 
1950) 8s 6d net 

CASSIRER, Ernst 
History since Hegel 
Hendel! (Dwight Harrington Terry Foundation) Med 8yo 
334 (New Haven, Conn Yale University Press, London 
University Press, 1950) 30s net * 

EDWARDS, Allen L Experimental Design in Psycnological Research 
Demy 8vo Pp xv+446 (New York Rinehart and Co Inc, 1950) 
5 dollars * 

GILSON, Etienne The Spirit of Mediaeval Philosophy Translated by 
A H C Downes Demy 8vo Pp 490 {London Sheed and Ward, 
[8s net 


Clarendon Press, London 
12s 6d net, 

LANDIS, Carney, and BOLLES, M Marjorie Textbook of Abnormal 
Psychology Revised edition Med 8vo Pp xi+634 (New York The 
Macmillan Company, London Macmillan and Co, Ltd, 1950) 37s 6d. 


et 
RICHARDSON, Canon Alan Science, History and Faith Cr Bvo Pp 
vi+210 (London, New York and Toronto Oxford University Press 
1950) 6s 6d net, School edition, 5s net * 
WATTS, Alan W The Supreme Identity 
physic and the Christian Religion Demy 8vo Pp 204, (London 
and Faber, Ltd , 1950) I2s 60 net * 


an Essay on Oriental Meta- 
Faber 


Miscellany 


BUSH, Douglas Science and English Poetry a Historical Sketch, 
1590-1950 (Patten Lectures, 1949, Indiana University) Ex Cr 8vo 
ie ix+ 166 (New York and London Oxford University Press, 1950 ) 

net 

CLARKE, V M New Times, New Methods and New Men Demy 
8vo Pp 149 (London George Allen and Unwin, Ltd, 1950) [0s éd 


et * 
COLLISON, R L Information Services their Organisation and 
Administration Demy 8vo Pp vni+81 (London James Clarke and 


Co Ltd,1950) 6s net * 

COULSON Thomas Joseph Henry hts Life and Work Med 8vo 
Pp 1x+352+7 plates (Princeton, N J Princeton University Press, 
London Oxford University Press, 1950) 32s 6d net * 

ENCYCLOPAEDIA BRITANNICA Britannica Book of the Year 1950 
Demy 4to Pp xvi+718 (London Encyclopaedia Britannica, Ltd, 
1950) 50s * 

KIRK, PaulL Quantitative Ultramicroanalysis Demy 8vo Pp vii-+310 
{New York John Wiley and Sons, Inc , London Chapman and Hall, 
Led , 1950) 40s net * 

LENARD, Philipp Great Men of Science a History of Screntific 
Progress Translated from the second German edition by H Stafford 
Hatfield Re-issue Ex Cr 8vo Pp xix+389-+48 plates (London 
G Belland Sons, Ltd, 1950) [5s net * 

MERCK AND CO, INC The Merck Manual of Diagnosis and Therapy 
a Source of Ready Reference for the Physician Eighth edition Small 
Sr vo „PP vul+1592 (Rahway, N J Merck and Co, Inc, 1950) 

dollars 


MEYER, B A,and ORGEL, I S The Cancer Patient a new Chemo- 


therapy in Advanced Cases Cr 8vo Pp viit+87 (London J and A 
Churchill, Ltd , 1950) 7s 6d* 

PHELPS, Orme W introduction to Labor Economics (Business and 
Economics Publications) Med 8vo Pp xvi-+554 (London McGraw- 


Hill Publishing Co , Led , 1950) 38s 6d * 
PLANCK, Max Scientific Autobiography and other Papers, with a 
Memorial Address on Max Planck, by Max von Laue Translated from the 


German by Frank Gaynor Ex Cr 8vo Pp 192 (London Williams and 
Norgate, Ltd , 1950) 8s éd net * 

POOLE, Lynn Science via Television Med 8vo Pp xi+198-+23 
plates (Baltimore, Md Johns Hopkins Press, London Oxford 
University Press, 1950) 28s net * 

RANGANATHAN $ R Library Development Plan  Thirty-Year 


Programme for India, with Draft Library Bills for the Union and the Con- 
stituent States (Delhi University Publications, Library Science Series, 2 ) 
Demy 8vo Pp 462 (Delhi University of Delhi, London G Blunt 
and Sons, 1950) 15 rupees, 30s * 

RENOLD, Sir Charles joint Consultation oyer Thirty Years a Case 
Study Demy 8vo Pp 195 (London George Allen and Unwin, Ltd, 
1950) [8s net * 

TAYLOR, Gordon Rattray Are Workers Human? Demy8vo Pp 196 
{London Falcon Press, 1950) lOs 6d net * 

WILLIAMS, Gertrude The Economics of Everyday Life (Pelican Books, 
A22I) Smal! Cr 8vo Pp 248 (Harmondsworth Penguin Books, 
Led , 1950) Is 6d* 

YOGANANDA, Paramhansa 
Pp 403-+31 plates (London 


Autobiography of a Yogi Demy 8vo 
Riderand Co , 1950) 21s net * 
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Space-Time Structure 
ERWIN SCHRODINGER 


In this book Professor Schrodinger investigates the geometry of the Space-Time contmuum 
underlying Einstein’s General Theory of Relativity, and describes some recent attempts to 
generalise ıt The unusual features of the book originate in work on affine connexion The 
trend followed is fundamentally different from that ın most treatises on the subject 


12s 6d net 


. 


Introduction to Algebraic Geometry 
W GORDON WELCHMAN 


A text book for university students, contaming a treatment of Projective Geometry 1n a plane, 
and providing an introduction to simular studies ın space of more than two dimensions 
258 net 


CAMBRIDGE UNIVERSITY PRESS 





THE MUSEUM BOOK STORE, LTD., 
25 Devonshire St., London, W.I 
(Welbeck 1340) 


Buy and sell Scientific Journals and Periodicals and 
Learned Society Publications, in all languages, Lib- 
rartans should send their list of ‘‘wants’’, or duplicates 
for sale 


ORGANUM 
A synoptic integration of Human Knowledge 
by R C Brimtey Price 3s 
If you are dissatisfied with present-day philosophy orif you could 
contemplate a new scientifically-based religion, this book will help 
From all booksellers or 


DEIGHTON, BELL & CO., LTD , CAMBRIDGE 








HARRINGTON BROS., LTD. 


4 OLIVER’S YARD, 53a CITY ROAD, LONDON, EC.I 
Manufactory: 


Scientific Circulations Ltd. 


We have extensive stocks of Technical Journals, Periodicals 
and Textbooks Special terms for Technical and Commercial 
Libraries All Scientific and Technical publications purchased 


Ill, Eastbourne Mews, London, W.2 


Telephone AMBassador 5457 






Telephone Telegrams 
Clerkenwell 3807 (2 lines) “Siccative Finsquare, London” 
LABORATORY CHEMICALS FOR ANALYTICAL, 
EDUCATIONAL, AND RESEARCH PURPOSES 
SOLE MAKERS OF “GLEW’S” SCINTILLOSCOPES 
“RADIUM COLLECTORS” (GLEW PATTERN) 






JUST PUBLISHED N. TROENSEGAARD 


A NEW ORIENTATION 
SOME RECENT DEVELOPMENTS PROTEIN CHEMISTRY 


IN 
Analytical investigations of the partly decomposed 
RHE O | O ( i Y Protem Molecule — co-ordinated with investigations 
made by protem-physicists 


139 pages, bound cloth, price £1 1s 6d or $300 


BASED ON THE 1949 BRISTOL CONFERENCE or Danish kroner 20 50 


OF THE BRITISH RHEOLOGISTS CLUB for America 


Edited and arranged by V G W Harrison, Hon Editor Emar Munksgaard Hafner Publishing Co 
Send a 6, Nørregade 31, East 10 Street 

‘end for your copy now Price 20]- post free Copenhagen, Denmark New York 
UNITED TRADE PRESS - LTD Prospectös on application 


It 18 advisable d fr bookseller (E 
24 BRIDE LANE FLEET STREET EC4 t 13 advisable to orie r Sony f om a poni tl er (In case of 
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CHEMICAL EMBRYOLOGY 


By J BRACHET 
Professor at the University of Brussels, Belgium 


Translated from the second French edition by L G BARTH, Columbia University, New York 


CONTENTS Problems and Methods (Cytochemical and Histochemical) Chemical Basis of Sex Deter- 
mination. Formation of the Gametes Biochemistry of Fertilization Cleavage the Relation of Metabolism 
to Cell Division Synthesis, Localization, and Physiological Role of the Nucleic Acids Growth, Differen- 
tiation, and Metabolism Chemical Embryology of the Invertebrates Chemical Embryology of Amphibian 
Eggs Metabolism of the Organization Center and Chemical Nature of the Inducing Substance Biochemistry 
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theory the energy ıs always transmitted through 
empty space, that 1s, by radiation , hence equation (1) 
1s the physical basis of thermal noise m electrical 
communication systems But noise is the funda- 
mental physical limitation of any communication 
channel ın transmittmg mformation, hence ultrm- 


“ately 1t sets also the limit to what we can learn 


quantitatively about physical phenomena 

Equation (1) shows clearly two sources of noise 
one arising from the mdefiniteness connected with the 
concept of temperature, the other from the finite 
size of quanta A third source arises m the mter- 
action of radiation with matter from the finite size 
of the elementary electric charge Between them 
these three sources of noise or uncertainty set the 
limits by whch we can empirically define con- 
cepts such as ‘waves’ or ‘photons’. It is generally 
beheved that these two methods of description 
become equivalent at very great quantum numbers 
It will be shown that though this ıs approximately 
true, the classical method is always slightly nfero: 
to the quantum description as regards quantitatwe 
information content 

In communication problems, ıt ıs convenient to 
take as the umit of discussion the ‘mformation cell’, 
with a frequency width Av and a time interval Ad, 
so that 


Av At=1 (2) 


LA 

It has been shown? that each mformation cell can 
be associated m various ways with two degrees of 
freedom, one of which is an amplitude, the other a 
phase One way of describing & signal ıs to associate 
a Planck oscillator with every mformation cell, and 
to specify its state In this article, from here onwards, 
e and N will relate to the energy and photon content 
of one information cell If there ıs no signal present, 
and the whole communication system 1s at a tem- 
perature T, we have, by Planck’s formulae, 


hy 


er = hyj (exp ao 1), No = 1 (exp tx, = 1) (3) 


If there is a signal, so that the mean energy E 
exceeds ep, one deduces, by exactly the same argu- 
ments which led E:mstein to equation (1) 


Se? = e(hy + 2ep) — er, 
Ni = NL + 2Ng) — Ne? (4) 


The second formula gives the fluctuation of the 
photon number N im the cell 

We can use this formula for constructing a scale 
or ‘ladder’ of distmguishable signals, making each 
step of the ladder equal to the root mean square 
fluctuation at that level With this convention, and 
neglecting the last term in equation (4), which 
becomes unimportant at appreciable signal-levels, we 
find that below a level Nm we can distinguish the 
followmg number S of steps 





Nm dN QNay tl? (6) 
S= ] (SN2)1/2 a+ 2N mut 
T 


The state of the cell cannot be specified closer than 
to the nearest rung It may be noted that S mcreases 
not with N but with its square root. Usmg the S- or 
N1/2.gcale, we can describe completely any signal, as 
illustrated m Fig 1, by associating an integer with 
every cell, giving the position of the signal on the 
ladder 
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photon scale _ 


Fig 1 


Representation of a signal on the photon scale 


Comparmg this with the classical method of 
description? in which every cell had iwo data associ- 
ated with ıt, an amplitude and a phase, ıt might 
appear that we have lost one degree of freedom We 
have now only one datum, of the nature of an 
amplitude, but no phase Yet by the quantum 
method of deseription we have gamed rather than 
lost information We shall show that if we carry out 
the classical type of analysis with a suitable device, 
associating S, steps with the amplitude of the signal, 
and S, steps with 1ts phase, the product S, x S, will 
be, ın fact, always smaller than S 

The first problem ıs to work out the distmguishable 
steps ın measuring the amplitude of an electric signal, 
up to a level of N photons per cell In practice, if we 
want to measure a weak electric signal, we make 
the field interact with electrons, and amphfy the 
electron current We choose for the discussion a 
special model of such a detector and amplifier, but 
1t will be shown that in the case of optimum per- 
formance, we reach a limit which is quite mde- 
pendent of any special feature of our model Thus 
we may consider the result as more general than 
the derivation j 

Assume that we mtroduce the signal, which 
occupies a waveband Av, mio a wave-guide as shown 
in Fig. 2, and we explore its field by shooting an 
electron beam across the guide, m the direction of 
the electric vector The signal will produce velocity 
modulation m the electron beam, and this can be 
translated, by well-known means, into current 
modulation 

(Quantal energy exchange between electrons and 
the field ın a wave-guide at high quantum 
numbers has been previousty discussed by Lloyd P. 
Smuith?, but I cannot agree with most of his 
results Monokinetie electrons and exchange of 
sharply defined quanta on one hand, well-defined 


t electron beam! 





Fig 2 Explorng a mgnal in a wave-guide by an electron beam 
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entrancé phases and short transit times on the other, 
are mutually exclusrve phenomena by the uncertainty 
relation, hence I bebeve that only certam averages 
over Smuth’s detailed results have physical signi- 
ficance ) 

Let us adjust the beam current so that in the 
mean M electrons cross the guide durmg the time 
At = 1/Av m which one information cell, contammg 
im the mean N photons, passes through a cross- 
section We can consider as the essential quantity 
the positive number n, which ıs the mean number of 
quanta, hv, exchanged between the electrons and the 
photons, respective of the sign of the exchange It 
1s this number which determines the character of the 
process If z ıs large, the phenomenon will be 
essentially classical Only this case will be discussed 
here, as amplitude and phase can be defined with 
some accuracy only m the quasi-classical region The 
extension to small ws and the detailed calculations 
will be given elsewhere* 

On the expectation, which will be confirmed a 
posteriori, that the accurate determination of ampli- 
tude and phase requires mntense interchange, we try 
to make n at given photon number N as large as 
possible We can do this, first by slowmg down the 
wave, thus increasing the field intensity, secondly by 
choosing the most advantageous transit time But 
the smallest group velocity which we can allow 1s the 
one at which the signal ıs just cut off at the low- 
frequency end of the wave-band Av The best transit 
angle relative to the mean frequency V ıs found to 
be 134° Takmg these nto account, one obtains for 
the best possible interchange the relation, 


TO 


In this formula, valid for large photon numbers only, 
all special features of the model have disappeared 
v ıs the velocity of the electrons, c the velocity of 
light, 187 = he/2me? 1s the fundaméntal number 
which links electrons to photons. It 1s evident that 
the factor of N in equation (6) 1s always very small, 
though, as will be shown below, in the optimum case 
it must be made equal to unity But ıt ıs possible, 
at least m theory, to make the electron pass re- 
peatedly, say P times, through the guide, always ın 
the mght phase (In practice, one would rather 
replace the wave-gude by a ‘high-Q’ resonator) P 
can be made large, of course, only if the wave-band 
18 very restricted, otherwise one could not fix the 
mean frequency of the signal beforehand with any 
reliability The mteresting result follows, that the 
classical analysis can be carried out with optimum 
accuracy only if one decomposes the signal from the 
start mto narrow wave-bands—a direct consequence 
of the smallness of the interaction parameter 1/137 

Assuming now that we can make the coefficient of 
N m equation (6) as large as we like, what ıs its 
optimum value? The quantity to be measured ıs 
the mean electric amplitude in the formation cell, 
and this 1s proportional to the square root of the 
photon number The measured quantity, on the 
other hand, 1s the alternatmg electron current, and 
1t 18 known from the theory of velocity-modulation 
devices that this 1s proportional to ñM for weak 
signals For the optimum we mmpose the criterion 
that the relative mean square deviation of the 
quantity measured from the quantity to be measured 
shall be as small as possible, that 1s, 


15 


is (6) 


v= 
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{nM — ON12)2 
(nM)? 
The most suitable constant C itself 1s to be determinec 
from the condition 


(nM ~ CNiF) = 0 (8 


The problem is how to choose % and M, that ıs 
interchange parameter and electron current so as tc 
satisfy the condition (7) We give here only the 
physical basis of the calculation Too weak ar 
interchange would leave the cell unexplored Toc 
strong an interchange, on the other hand, will iter. 
fere with the object of measurement, because, though 
in the mean an electron 1s as often accelerated as 
retarded, fluctuations in the number of electrons 
which pass through accelerating or retarding phases 
might produce extra photons, which could not be 
distinguished from those belongmg to the signal, or 
annihilate some Similarly, too weak a current will 
produce a large ‘shot effect’; too large a current will 
agam spoil the object It may be noted that we 
have here a type of uncertainty which sprigs directly 
from the fact that photons and electrons are discrete, 
without any reference to the physical values of h or e 
This 1s confirmed by the calculation, which, assuming 
‘normal’ shot effect and introduemg some evident 
assumptions about the mutual mdependence of n, 
M and N, such as nM = n M, gives 


= minimum (7 


ee CT Da ef de 
(nM)? 4N EE aye) 9 


This 18 @ mmimum if 
n =N, 7M = oN, (10) 


hence M = 2N1/?, which gives the simple rule that 
for optimum analysis one must take one explormg 
electron for every step in the scale of photons, and 
the mterchange n must be itself equal to one dis- 
tmgushable step The relative uncertainty in 
measuring the amplitude now becomes, neglecting 
the first small term at the right-hand side of equation 
(9), equal to (2/2)? = 219/N14 This is 4/2 times 
larger than the square root of the relative uncertainty 
ım the scale of the photons This proves that the 
ladder of the amplitudes will contam always less 
steps than 4/5, according to equation (5); apart from 
the factor 4/2, for the reason that the optimum 
settmg 1s possible only for one level, for example, 
for the maximum level to be expected, for weaker 
signals the uncertamty will be necessarily more than 
the mmmmum A similar argument applies to the 
Measurement of the phase Summing up, we see that 
the classical description of the signal, m terms of 
amplitude and phase, by being too detailed, gives, in 
fact, a smaller number of ascertamable data on the 
signal than the quantum description—in the useful 
termmology of D M MacKay‘, ıt has a smaller 
‘metron-content’ 

The difference, though theoretically interesting, 
may be of small importance practically, particularly 
if we take mto consideration that we have really 
compared a classical explormg device with an ideal 
photon counter But such counters are not available 
in the range of frequencies used for electrical com- 
munications , hence in this region classical detectors 
may well be the best Things are different in the 
optical region, where detectors of the ‘counter’ type 
—such as the eye—are approachmg perfection. In 
this region analysis ın terms of waves 1s as yet 


` 
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technically impossible, but ıt 1s mterestmg to note 
that, even if ıb were possible, ıt would not be very 
practical It takes about one hundred million photons 
per information cell m order to define amplitude and 
phase to 1 per cent each. In the visible region, this 
means already signals of very appreciable intensity 

These considerations suggest that the idea of 
information, which orgmated in the theory of com- 
munications, may well prove a fruitful concept when 
applied to physics 


icf Born, M, “The Natural Philosophy of Cause and Chance”, 81 
(Oxford, 1949) 


2 Gabor, D , Nature, 159, 303 (1947), J Inst Elect Eng , 93, 429 (1946) 
3 Smith, Lloyd P , Phys Rev , 69, 195 (1946) 
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MASSES OF FUNDAMENTAL 
PARTICLES 


By Dr R. FURTH 
Birkbeck College, University of London 


N a recent note, Flmt! suggested that the “funda- 
mental length” h/mye should be identified with 
the classical radrus of the electron ke®/mec? (where 
Mp, Me are Test masses of proton and electron, and k 
is a universal, dimensionless constant), both having 
the meaning of ranges of nuclear forces This leads 
at once to the expression 
= (1) 
(where « ıs the fine-structure constant) for the mass 
ratio of proton and electron He showed that this 
relation ıs satisfied with a remarkable accuracy if 
the value k = 15/32 ıs used which I derived from 
theoretical considerations in a paper? in which ex- 
pression (1) was first deduced from a new basic 
prierple In the present communication I wish to 
show that this principle can be generalized ın such 
a way that ıb not only yields the mass ratio u, but 
also the electronic mass numbers of all the other 
hitherto observed fundamental particles m terms of 
pure numbers, without the introduction of any 
arbitrary constants This ıs not the case with various 
other suggestions? of a purely empirical character for 
deriving these mass ratios 
The new principle can be expressed in the following 
propositions 
(1) The fundamental length or ‘radius’ to be 
associated with a neutral particle of rest mass Mo 18 
its ‘Compton wave-length’, h/m,c¢ 
(II) For a particle of zero rest-mass (photon) the 
corresponding length is equal to the wave-length 
= civ 
(Propositions (I) and (IT) follow directly from my 
“hypothesis of elementary ındetermmacy™”? ) 
(ILI) The ‘radius’ of a charged particle of rest-mass 
ma 18 equal to ke*/m ec? with k = lhe 
(IV) The radius of a neutral nucleon is identical 
with the range of its nuclear field‘.® 
(V) In a process of transmutation of fundamental 
particles, the ‘radu’ of the prumary and secondary 
particles satisfy the equation $ 


Esr, = 0 with [S| = 1, 
t 
mm which the expressions (III) are to be used for 


particles mteracting electromagnetically, and ex- 
pressions (I) and (II) ın all other cases 
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(Accordmg to the hypothesis of elementary in- 
determimacy, the product of the ‘radius’ and the 
‘fundamental momentum’ associated with a particle 
1s equal? to h Hence proposition (V) is ‘recrprocal’ 
in the sense of Born’s theory® to the law of con- 
servation of momentum ) 

Consider first the process of B-decay, that is, the 
transmutation of a neutron into an electron and a 
proton Here we have 

h ke? (3, è: 

mno + Cine T mp (2) 

(where my, 18 mass of neutron), which 1s to be 
combmed with the energy equation 

Mec? + myc? (3) 

Taking mto account that a® 1, one can easily 


show that the only admussible solutions of (2) and 
(3) are 


= 0 


Mne? = 


u =a and p = Ija 
They are, of course, equivalent and mean that the 
two secondaries must have a mass ratio which, with 
Eddington’s value « = 1/137 of the fine-structure 
constant, can be expressed as a pure number, namely, 


oe Qn X ies 137 _. 1836 4 (4) 


(observed value, 1836 57). 


Relations (2) and (3) also hold for the process of 
the decay of a proton nto a positron and a neutron, 
and therefore the principle demands that the masses 
of electron and positron be practically identical 

The result (4) 1s also compatible with the trans- 
moutation of a neutron mto a positron and a ‘negative 
proton’ or ‘antiproton’, which would have to have 
the same mass as the proton This consequence of 
the theory was pomted out by me m @ paper pub- 
lished in 1933 7, and later the possibility of the exist- 
ence of a negative proton was repeatedly discussed 
by a number of physicists*, apparently without know- 
ledge of that? publication. It was further pointed 
out in that paper that ın a closed part of the universe 
only one sort of positive and one sort of negative 
stable fundamental particle could exist simultan- 
eously, because pairs of electrons and positrons, and 
also pairs of protons and antiprotons, would continue 
to annihilate each other until only one type of hight 
particle and one type of heavy particle with opposite 
charges would survive However, the possibility of 
an occasional creation of antiprotons (with very 
short life-time) 18 mndicated by the argument ın (3) 

Proposition (IV), combined with Yukawa’s ex- 
pression h/2xm,c for the range of nuclear forces due 
to the presence of ‘nuclear mesons’ of mass ma, 
leads tot 


Mn 
Ma 


Mp 


= 2r. 
Ma 


(5) 
If (5) ıs combmed with (4), the electronic mass 
number of the ‘x-meson’ can be expressed ın terms 
of pure numbers 


Ma __ 32 x 137 


= 292 (observed value, 285 +5) 
Mig 15 


(6) 

Next consider the mteraction of a r-meson with a 
neutron, resulting m the formation of a secondary 
(u-) meson This can be regarded as a transmutation 
of two primary particles with masses Mp, mz mto 
two secondary particles with masses Mn, m,. From 
(V) we have 
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Mne + Mnf Mne + Mp z (7) 
It can easily be vernfied that the only solution of 
this equation compatible with the condition 
= “=> 1s 
My 
c=1 +2% (8) 
Mn 


If this ıs combined with (5), one obtams 
e= 1+ 1 = 1 32 (observed value, 1 33 +0 05), (9) 


a relation which was first derived by me from a 
less general consideration* 

From (6) and (9) follows the value for the electronic 
mass number of the -meson 
My _ 292 
me 132 

Consider finally the process of annihilation of & 
proton and an antiproton The annihilation of an 
electron and a positron results m the formation of 
two equal photons I suggest that the annihilation 
of a proton and an antiproton, as this mvolves 
electromagnetic and nuclear interaction fields, results 
in the creation of a pair of photons and a pair of 
neutral mesons (‘neutrettos’) or charged mesons 

In the first case, we may replace the process by 
two identical processes of transmutation of a neutron 
into a photon and a neutretto of mass m, For this, 
proposition (V) provides the equation 


= 221 (observed value, 216 + 5) (10) 








h 3,¢ ah 
mao + vt me = % ay 
to which has to be added the energy relation 
mne = hy + mc? (12) 
It can agam easily be shown that the only possible 
m,c* 
values for the energy ratio n» = aa of neutretto 
and photon, resulting from this equation, are 
14+V5 „_ V5-1_ o1 
= oa =1 6l8and 7 = V5 a—1=} 
(13) 


Thus the two types of cieated particles have the 
fixed energy ratio h 

From (12) and (13) one obtams two possible values 
for the mass ratio m,/m,, namely, 


l1 +7 = 2618 and 1+ 7 = q = 1 618, 


from which by means of (4) the electronic mass 
numbers of the two possible neutrettos are calculated 


m,/me = 701 or m,/me = 1,135 (14) 


I venture to suggest that such a neutretto can m 
turn produce a pair of t-mesons by interaction with a 
nucleon, in analogy to the process of ‘pair-production’ 
by a photon, and that this ıs the process first de- 
seribed by Rochester and Butler? and more recently 
by Anderson and collaborators’? in what they call 
“decay of the first kind” 

If, on the other hand, the annihilation process of 
proton and antiproton results in the creation of a 
paar of charged mesons, 1t cannot be split up into 
two symmetrical halves as considered above, and 
hence the present theory 1s not capable ‘of predicting 
the masses of these mesons It seems not unreason- 
able, however, to assume that these mesons may 
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have a contimuous mass spectrum within the limits 
of (14) They could therefore be identical with the 
so-called t-mesons which have been described by 
various observers'!, indeed, the most recent de- 
termination of the masses of these particles by Butler, 
Rosser and Barker gives the limits 650—1,140 me 
The process of the transmutation of a +-meson 
mto a hghter particle, first observed by Rochester 
and Butler? and more recently by Anderson and 
eollaborators*®, in their “decay of the second kmd” 
process, may well be analogous to the transmutation 
of a m-meson into a u-meson The mass m,’ of the 
secondary particle would then, accordmg to (8), be 
given by 
My 


pia TERE mi 
r= a TE 


My (15) 


As I have already emphasized elsewhere’, ıb 15 
indeed ın keeping with the principles of the present 
theory to ascribe a continuous mass spectrum to 
mesons ın analogy to the contmuous frequency 
spectrum of photons The appearance of mesons with 
specnfic rest masses must be regarded as the outcome 
of specific nuclear processes, Just as the appearance 
of specific spectral lines 1s the outcome of specific 
electronic processes ın the atomic shells 
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MARINE BIOLOGY RESEARCH IN 
GREAT BRITAIN 


INETEEN papers on the physical and chemical 
properties of sea-water, movement of water on 
the ocean bed, and the life-history and habits of the 
animals livmg ın the sea, make up a well-balanced 
group m the December issue of the Journal, issued by 
the Marme Biological Association of the United 
Kingdom 
A second paper by Mr G A Steven on the biology 
of the mackerel (Scomber scombrus) ıs based largely 
on observations and plankton samples collected by 
fishermen engaged ın the Newlyn deep-sea mackerel 
fishery, sole relic of the three West-Country fisheries, 
for the inshore Newlyn and Plymouth fisheries are 
no longer remunerative P G Corbin (1947) mapped 
the spawning areas m the Celtic Sea, north-west and 
south-west of the Cornish penimsula, and Steven 
found that the most productive fishing areas he on 
the fringes of those areas nearest to the land, from 
about one hundred miles west of the Scillies in March, 
and moving shorewards as the fish mse from the sea 
bed and migrate to shallower waters for active 
feedng The post-spawnmg anadromous migration 
18 correlated with the ‘yellow water’ recognized by 
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the fishermen, and this proved on mvestigation 
to be water rich m zooplankton, particularly 
copepods 

Mr Corbin contributes his tenth paper on the 
seasonal abundance of young fish, for the year 1948 
A continuation of the declme ın the population of 
young fish, coupled with that of the planktonic 
organisms on which they feed, 1s ın great*contrast to 
the rich hauls of the year 1930, and the fortnightly 
averages of some species are now so low that they 
cannot be graphed agaimst similar averages for the 
period 1930-34 Clupeids provide the highest figures, 
particularly m March and October None was 
recorded in November, the only month m which they 
were absent The haul of pilchard eggs ın June was 
barely one-third that of a good year Plankton 
other than young fish were also scarce Calanus, 
Sagitta setosa and Muggiea atlantica show very low 
records 

The lnk between the larval stage and the adult 
form, so ably worked out ın many species by Dr 
Marie Lebour, is the subject of three papers in the 
present issue One, by Dr Lebour herself, deals with 
the last larva and post-larva of Typton spongicola 
This peculiar deep-orange larva was taken off the 
Eddystone, and changed m the laboratory to the 
post-larva, with loss of 1ts double flexion but reten- 
tion of the humped abdomen The antennal scale 
and the exopodite of thoracic appendages 4-7 show 
& progressive decline from larva to adult Nothmg 
1s known of the transition from the free post-larva 
to the sedentary adult lıvıng withm a sponge A 
similar post-larva was found in Bermuda in 1940 by 
Dr Hilary Moore 

Mr R H Millar describes the larval stage of 
Didemnum maculosum, a compound ascidian formmg 
mouldy-looking mcrustations on Lanwnana roots in 
the littoral zone The larva possesses four rows of 
stigmata and other pharyngeal characteristics of the 
adult zooid of the family Didemnide, but has only 
two anterior adhesive organs as in Trididemnum 
alleni 

Our knowledge of the life-history and local dıs- 
tribution of Arenicola marina has expanded consider- 
ably during the past few years, owing to the careful 
and mtensive studies of G P Wells, G E Newell 
and G Chapman In the present number the last 
two authors have worked out that the population 
density of lugworms in inter-tidal zones with high 
organic content depends upon particle size and depth 
of the ‘top-so1l’ Worms do, however, migrate from 
less to more favourable areas, especially ın spring 
In this way they came to mhabıt a large mune crater 
on the Whitstable flats which had afterwards filled 
up with soft sandy mud ma bowl of clay Dr Newell 
was the first to discover the spawning and the early 
larval stages of Arenscola manna ın Great Britain, 
and he now follows up the life-history by a study of 
the development between the larva with three 
chatigerous segments and a post-larva, about 3 mm 
long, with twenty cheetigerous segments and six eyes, 
but no branche These post-larval stages are 
bottom dwellers enclosed ın mucous tubes on pebble 
and Fucus zones, the habitat bearmg out Newell’s 
earher suggestion that the lugworm has no pelagic 
stage in its life-history 

As a foretaste of the eagerly awaited Ray Society 
monograph on the Mysidacea by the late Prof W M 
Tattersall, which Mrs Tattersall has prepared for 
the press, she gives a key for the mysids of the 
Plymouth area, which will’ prove useful to those of 


NATURE 


729 


us who supplement daytime plankton hauls with 
coarse-net hauls at might 

The invasion of British shores by Mediterranean 
species occasionally occurs, and Miss U M Grigg 
describes the recent appearance of two large southern 
species of sea hares, Aplysia depilans and A macina, 
the former from Babbacombe and the latter from the 
Saleombe estuary This 1s the third record from 
various pomts on the south coast of A depilans, but 
the first of A lmacına Dr D P Wilson contributes 
beautiful photographs of the hving animals 

Mr G M Spooner investigated the absorption of 
strontium and yttrram by alge, and found that 
radioactive strontium was taken up by brown sea- 
weeds, Fucus serratus contammg forty times as 
much as in sea-water, and about three times as much 
as Lanunaria digitata Red and green alge absorb 
a negligible amount, Rhodymema and Ulwa contaming 
less than in the sea Radioactive yttrium ıs ın mverse 
proportions, bemg least m the brown weeds It 
is suggested that there ıs both ionic exchange 
and adsorption on surfaces, but m brown alge 
primarily ionio exchange Nuizschia takes up 
yttrium very heavily, probably by adsorption on 
the surface 

A preliminary article on volume measurement of 
water filtered by a plankton pump 1s contributed by 
Mr H Barnes, who uses an ex-National Fire Service 
pump, tests ıt by filing a tank and estimates the 
pumping-rate, filtermg off the plankton would 
probably ıncrease the accuracy He suggests that 
the vanabilty of net hauls ıs not entirely due to 
variation m the volume of water filtered, but this 
requires further investigation. 

Dr A A Aleem describes an genious apparatus 
for producing artificial tides m an inverted bell-jar 
by a drip-siphon method, which can be adjusted to 
give two high and two low tides within twenty-four 
hours In @ second paper he details a method for 
estimating quantitatively the periodicity of epiphytic 
marine diatoms by computing the amount of diatom 
silica, after washing free from sand The method can 
be adapted for planktonic diatoms, provided that the 
sample does not contam otber organisms having a 
sihceous envelope 

Dr W A P Black and Dr E T Dewar have 
worked on the correlation between some of the 
physical and chemical properties of the sea and the 
chemical constitution of the algz The samples of 
sea-water from three localities on the Argyllshire 
coast do not differ materially from those elsewhere 
as regards estimations of pH, dissolved oxygen, 
nitrate and phosphate, in the different months of the 
year, August having the lowest record, though ıb has 
the highest temperature Usmg species of Lamunana 
for the estimation of their chemical constituents, 
they found that a correlation does exist and that 
rapid photosynthesis occurs from March to early 
July, when nitrate and phosphate are plentiful, and 
are at their lowest in late July and August, but rise 
again m the autumn after vertical mixmg and 
regeneration of the nutrients 

There are two papers on measurements of extine- 
tion coefficients A quick method, taking only five 
rmamutes, for the determmation of visibility depth m 
water, using selenium rectifier cells and colour filters, 
is described by Dr W R G Atkms, Dr H H Poole 
and Mr F J Warren, while Mr M H W Gall gives 
an account of his cruise ın the North Sea and English 
Channel, durmg which extinction coefficients were 
determmed at twenty-five stations, compared with 
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Secchi disk 1eadings, and correlated with salmity 
and temperature 

Finally, an mterestıng paper on water movements, 
entitled “Cascadmg over the Contmental Slope”, by 
Dr L H N Cooper and Mr D Vaux, deals with the 
coolmg and smking of the surface water in some 
winters over the Celtic Sea to a depth of about a 
hundred fathoms This heavy water, coming into 
contact with the sea bed of the continental shelf, 
moves down it and flows along the bottom to the 
greater depths beyond Mr G A Sieven has sug- 
gested the term cascading for this movement, which 
the authors believe occurs in limited areas only 
Cascading will convey not only oxygen and nutrients 
to the depths, but also phyto- and zoo-plankton, 
which may ın turn affect the fish population Local 
cascading over flat-topped banks on the continental 
shelf during autumn coolmg may favour the con- 
centration of fish over declivities Compensation 1s 
brought about by mflow from the Atlantic surface- 
water, the North Sea and the Straits of Dover 
contributing litle or none 

A supplementary list of msects and arachnids from 
the Plymouth shore areas has been added by Mr 
R E Hall and Mr H C Fountain 

N B Eares 


FIFTH INTERNATIONAL CONGRESS 
FOR MICROBIOLOGY 


HE fifth International Congress for Microbiology 
was held at Rio de Janeiro during August 17-24 

On the evening before the Congress proper, an 
exhibition of microbiology, parasitology and hygiene 
was opened at the Mmustry of Education and Pubhe 
Health by the Mmuster, Dr Pedro Calmon In the 
same room there was the Palais de la Découverte 
exhibition on the “Life and Works of Pasteur” the 
French Ambassador was present and an address was 
given by Prof René Farbe 

The first business on the morning of August 17 was 
the registration of members, and there followed a 
collective reception by the Minister 

In the afternoon the members were received at 
Catate Palace by His Excellency the President of the 
Republic, General Enrico Gasper Dutra, and then 
the Congress was formally opened at the Municipal 
Theatre, the President and many of his ministers 
bemg among those on the platform Among others, 
the President of the Congress, Dr Olympio da 
Fonseca, made a speech After the openmg session, 
members were taken to the Hotel Quntandmha and 
Petropolis, about forty miles away The former 
served as headquarters for the Congress It was most 
convenient for the majority to be housed and have 
their meetings ın the same building As 161s 2,600 feet 
above sea-level the temperature was much more 
conducive to work than at Rio 

The programme was divided mto eleven sections 
1, Microbiology, 2 (a) Medical, and (b) Vetermary 
Bacteriology, 3, Virus and Virus Diseases, 4, 
Rickettsia and Rickettsial Diseases, 5, Mycology , 
6, Protozoology, 7, Plant Pathogenic Micro-organ- 
isms ; 8 (a) Water, Sewage, and (b) Soil Microbiology , 
9, Industrial Microbiology, 10, Immunology and 
Allergy , and 11, Classification and Nomenclature of 
Micro-organisms The sessions were held from 9 am 
until 1 pm. on Friday, Saturday, Monday and 
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Wednesday, the afternoons being devoted to meetings 
of committees and sub-committees on various sub. 
jects At 5pm and 9pm there were special lectures, 
followed by entertamment of divers kinds 

The Congress was a great success in every way A 
volume of abstracts of papers was available on the 
first day and daily bulletms were issued givmg 
changes in the programmes of different sections 
Arrangements for illustrating the papers were 
excellent 

Many problems of mmmediate scientific mterest 
were discussed in the different sections, as would be 
assumed from the grouping of the papers Some o: 
the programmes were very full, particularly those o: 
mucrobiology and mycology The first dealt mamls 
with matters common to all sections The success o: 
the second was remarkable in every way All aspects 
of medical mycology received notice and most group! 
of fung: were touched upon, Cocerdioides and Paracoc 
eidioides having most attention The seriousness o 
deep-seated granulomas m South America and thi 
frequency of other fungal diseases of man anc 
animals have grven mycology a prominent place u 
medical studies there Many of the papers presentec 
showed a pleasmg acquamtance with the requisite 
of classification and correct identification Medica 
mycology, a subject full of difficulties, has had thes: 
magnified by descriptions and drawings of fung 
which could have had no existence—a fact whicl 
has deterred vestigations, possibly more particu 
larly m Great Britam, where though fungus disease: 
are of httle practical mmportance they are certamly 
not so rare as ıs commonly assumed There 1s n 
doubt that their mmportance ın South America 1 
realized and that excellent work is bemg carried oul 
there. The dehberations of the section should have 
wide-reaching effects on medical mycology Othe 
aspects of mycology were considered m other sec 
tions, mcluding that of plant pathology It has beer 
suggested that this last section should ın future 
specialize m bactenal, protozoological and viru 
diseases 

On Sunday, after solemn mass at Petropolu 
Cathedral, some members went to the Jockey Olul 
at Rio, while others visited the National Park a: 
Teresopolis This ıs one of the five Brazilan Nationa 
Parks and 1s conveniently situated near Rio mm thr 
Organ Range One of the objects of the Park 28 tc 
demonstrate how the retention of the tree cover o: 
mountan slopes prevents soil erosion there 18 alarn 
everywhere about destructive exploitation, but 
apparently no unified action The entrance to the 
Park has been made into a garden, but there 1s € 
tendency to make too many roads, also, in view o: 
the great natural beauty, marigolds, pınks and othe) 
common European garden plants seem out of place 

Tuesday morning was spent visiting the famou: 
Oswaldo Cruz Institute, which ıs celebrating its 
fiftieth anniversary, and of which Dr Olympuio de 
Fonseca, the president of the Congress, ıs the 
director The scope of the investigations there bem, 
carmed out ıs refreshingly wide and the morning 
proved all too short for the visit After lunch at the 
Institute, Prof Clementino Fraga gave a lecture ai 
the Brazilian Academy of Letters on “Oswaldo Cruz 
an Interpretation of Personality” There followed € 
reception by the Mayor of Rio at Guanabara Palace 
and a performance which included an open-air ballet, 

The mam part of the final day was the closing 
session, at which the various recommendations oj 
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commuttees and sub-committees were submitted for 
approval—one that there should be a halt ın the 
attempts to provide complete schemes for virus 
nomenclature until the results of research now m 
progress give some sound basis for classification 

An mvitation to hold the next Congress at Rome 
an 1953 was accepted. There was a banquet m the 
evening, with many speeches, and the final festive 
occasion was a dance 

Visits were arranged to places of mterest, and 
many members flew to São Paulo after the Congress 
to visit the agricultural and medical mstitutes on 
Friday, and a snake farm on Saturday, followed by 
a barbecue J Ramsporrom 


THE INSTITUTE OF PHYSICS 
ANNUAL MEETING AND REPORT FOR 1949 


T the thirtieth annual general meetmg of the 
Institute of Physics, held on July 20 at the 
Institute’s House, 47 Belgrave Square, London, 
S W 1, the following were elected to take office on 
October 1 President, Prof W E Curtis, Vace- 
President, Prof E G Cox, Honorary Treasurer, 
Mr E R Davies, Honorary Secretary, Dr P B 
Dudding, New Ordinary Members of the Board, Dr 
F P Bowden and Mr G R Noakes Prof H W 
Thompson joms the Board as the new representative 
of the Faraday Society 
The thirtieth annual report of the Board, covermg 
the work of the Institute durmg 1949*, was adopted 
at the meeting It records that the Board met six 
times, and 1ts various standmg committees twenty- 
five times, during the year Applications for member- 
ship m the various grades 1ecerved durmg 1949 
numbered 652, mcluding 126 to the new grade of 
graduateship of the Institute The total membership 
increased by approximately 200 to 3,657 The 
Institute has now eight branches and seven specialist 
subject groups, the North East Coast Branch and 
the Education Group having been inaugurated m 
October Details of the various activities of the 
branches and groups are given m the report Many 
meetings were held and several laboratories were 
visited The five divisions of the Austrahan Branch 
held thirty-nine meetings and a three-day conference 
on X-rays in industry m Melbourne durmg November 
The Scottish Branch was responsible for a pioneer 
~ experrment ın the arrangement of a course, which 
has attracted very large audiences, of eighteen 
weekly lectures on atomic and nuclear physies The 
Institute collaborated with the H H Wills Physical 
Laboratory of the University of Bristol ın a summer 
school during September on theoretical physics, and 
the Stress Analysis Group was responsible for two 
summer schools, one at University College, London, 
and the other in conjunction with the Engineering 
Laboratory of the University of Cambridge 
A new and outstandmg event was the convention 
organised by the Institute and held m Buxton during 
May 19-21 Piimarily a domestic affair, attendance 
was limited to members, members’ ladies and a few 
~ distinguished guests It proved most successful 
More than four hundred people attended, and, im 
addition to social events such as the convention 
dinner and dance, visits to local beauty spots, places 
of interest, laboratories and works, symposia were 


* Thortieth Annual Report of the Board of the Institute of Physics 
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held on physıcal analysıs and testıng, the development 
and application of X-ray analysis, and means of 
acceleratmg particles to high energies The president, 
Dr F C Toy, opened a discussion on “The Institute, 
Past, Present and Future”, and Prof A M Tyndall, 
a past president, spoke on “‘Atomic Particles—a 
Survey of Recent Discoveries” An exhibition, con- 
sisting of photographs, models and instruments, was 
an additional mteresting feature of the convention 

The report mentions that appheations from tech- 
nical colleges for official recognition by the Institute 
as mstitutions suitable for the tramimg of physicists 
continue to be received, and that to date twenty- 
eight colleges, after personal mspection by repre- 
sentatives of the Institute and of the Mmustry of 
Education, have been granted official recognition 
Nine colleges m England and Wales have had courses 
approved for Ordmary National Certificates in apphed 
physics, and arrangements have been made with the 
Scottish Education Department for the establishment 
of similar courses m Scotland 

In accordance with the recommendation of its 
publications policy committee that the amount of 
the publications of the Institute should be consider- 
ably mereased, arrangements were completed for the 
launching ın January this year of the Brotish Journal 
of Applied Physics (see Nature, April 29, p 679), for 
the publication of further volumes m the “‘Physics ın 
Industry” series, and for a monthly Bulletin, which 
also commenced m January Durmg 1949 a second 
edition of the “Handbook of Industrial Radiology” 
was published and also a selection, m book form, 
from the “Laboratory and Workshop Notes” which 
had appeared ın the Journal of Scientific Instruments 
The royalties from the sale of both these books are 
credited to the Benevolent Fund of the Institute 

Tt is an mteresting but somewhat disturbing fact 
to find reported that of the 15] papers and 51 
laboratory and workshop notes submitted for pub- 
heaton in the Institute’s Journal, only 103 and 36 
respectively were accepted and that, of these, 42 and 
10 respectively required modification to meet the 
referees’ requirements It would appear that authors 
need to take more care to make sure that ther work 
is of sufficiently high merit to warrant publication and 
that thei articles are presented m a clear and concise 
form and in conformity with the particular require- 
ments of the Journal 

The Institute contimues to be represented on various 
jomt committees and bodies Details of these are 
listed ın the annual report, and reports of some of the 
representatives of the Institute are given ın an 
appendix It 1s reported by the representative on the 
British Committee for Radiological Units that the 
Committee, ın 1948, prepared a memorandum entitled 
“The Measurement of Ionising Radiations for Medical 
and Buological Purposes” m which it was proposed 
that a new unit, with the symbol J, be set up applic- 
able to all ionizing radiations This memorandum 
has been circulated to mdustrial and medical radio- 
logists for cémment 

The main part of the programme for the adaptation 
and renovation of the Institute’s House in Belgrave 
Square was completed during the year, and the 
meeting and committee rooms have been m regular 
use Owmg to the contmued growth of the work at 
the headquarters of the Institute, the post of deputy 
secretary has been created by the Board, and Mr N. 
Clarke, who has been the assistant secretary since 
1945, was appomted to the post as from January 1, 
this year 
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Rachitogenicity of Green Oats 


In 1944 ıt was reported! that young, green oats, 
grown in the South Island of New Zealand, appeared 
to be actively rachitogenic for sheep durmg their 
first winter Further mvestigation?, extending over 
several years and mvolving feeding trials with most 
of the commonly grown sheep fodder crops, as well as 
young mixed pasture and Itahan ryegrass, confirmed 
the earlier results mdicating that young green cereals 
(oats and barley) are strongly rachitogenic The 
affected animals showed hypophosphatemuia posit- 
ively correlated with the degree of rickets which 
developed, normal serum calcrum values, varying 
degrees of lameness and severe retardation of growth 
Chemical analysis of the green cereals mvariably 
showed an adequate phosphorus content and a satis- 
factorily balanced calerum—phosphorus ratio Vitamm 
D, given as cod liver oil twice weekly (45 ml per sheep), 
or as a single massive dose of calerferol (25 mgm m 
arachis oul), either orally or subcutaneously, was 
fully effective m preventing rickets and enabling a 
high winter growth-rate to be maintained Caleiferol 
in this dosage also brought about a speedy return to 
normal in affected sheep 

Oats were sown at this Department’s farm m 
October 1948 and cut ın April 1949, when approxi- 
mately 9in high A cloudy day with mtez:mittent 
rain was chosen, and immediately after cutting the 
oats were carted to a nearby grass dryer and dried 
The product, dark green and with an attractive 
smell, was fed to newly weaned lambs and guinea pigs 

Analysis The dried oats were found to contain 
11 98 gm per cent crude protein, 1 92 gm per cent 
calcium, 0 48 gm per cent phosphorus and 0 8-1 2 
IU per gm vitamin D 

Feeding (a) Sheep Four newly weaned lambs of 
similar breeding and weight were fed to appetite on 
the dried green oats as their sole diet Two of them 
were given & massive dose of vitamin D, (500,000 10 
m arachis o1l, subcutaneously) and two were un- 
treated The gains in weight of the four sheep varied 
between 0 29 Ib /day and 0 39 Ib /day, which may 
be considered satisfactory for sheep of this age? The 
serum calc1um values fell shghtly durmg the expert- 
ment, but remamed withm the normal range Blood 
morganic phosphorus-levels also fell ın all sheep, but 
to a greater extent 


MEAN SERUM CALCIUM AND BLOOD Ts ORGANIO PHOSPHORUS (mgm 
per cen 





16/5/49 


Vitamin D- 
treated | Untreated 


11/7/49 


Vitamin D- 
treated | Untreated 





Serum calorum 
Blood inorganie 
phosphorus 





Rickets developed m both lambs untreated with 
vitamin D, as revealed by radiographs and examuna- 
tion of sections of the costochondral junction obtamed 
by means of rib resection at the beginning and end 
of the experrment The pathological changes ın the 
bones will be more fully described ın a study of the 
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relation of low phosphorus rickets and vitamin D in 
sheep, to be published elsewhere ‘The lambs treated 
with vitamin D showed these changes to a small 
degree , but they had only progressed to a stage which 
might be described as mild rickets when feedmg had 
to be stopped because of shortage of dried oats 

During the later part of the expermment, the 
average consumption was approximately 800 gm per 
sheep per day This meant that each lamb was 
getting approximately 708 1v vitamm D daily, 
which is about five times their estimated requirement’, 
yet only when this was supplemented with large 
additional amounts of vitamin D, could rickets be 
avoided 

(b) Guinea pigs It appeared that rats were not 
suitable for mvestigatmg the rachitogenicity of 
winter green oats’, so guinea pigs were tried 

Three groups of six newly weaned guinea pigs were 
used, the first two groups receiving a diet which con- 
tamed 80 per cent freshly cut green oats and 12 per 
cent dried green oats and the third group bemg main- 
tamed on our stock diet Vitamin D, was given to 
group 2 at the rate of 8,000 ru per gumea pig at the 
begmning of the experiment and agam 47 days after 
The feeding period lasted 70 days 

The growth-rates of the two oats-fed groups were 
closely comparable and not significantly less than 
that of the control group The drop in blood morganıe 
phosphorus in the untreated oats group was, however, 
marked 


MOAN BLOOD INORGANIO PHOSPHORUS (mgm per cent) 





Group Treatment 8/5/49 | 15/6/49 | 1/7/49 
1 Green oats 42 17 22 
2 Green oats + vitamin D, 40 23 31 
3 Stock diet 46 48 45 


The fall in the blood phosphorus values in the 
guinea pigs of group 1 coineided with the appearance 
of rachitie changes ın radiographs of the distal epi- 
physis of the radius The severity of the mckets which 
developed in the gumea pigs unprotected by addı- 
tional vitamin D; ıs illustrated m the accompanying 
photograph 

Although autumn-sown green oats grown near 
Cambridge were shown to be strongly rachitogenic 
for sheep and guinea pigs, they have not exhibited 
the growth-retardmg effect associated with the New 
Zealand green oats Field studies ın that country? 
showed that, while poor growth was certainly most 
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marked ın the rachitic sheep grazing green oats, 1t 
also occurred in non-rachitic sheep, grazing other 
winter fodder crops, which had not received additional 
vitamin D Growth could be significantly increased 
by giving a massive dose of vitamin D, In other 
words, there appears to be two factors present m 
green oats (Algerian) grown in New Zealand, one 
growth-retarding and one rickets-producmg, while 
m green oats (Wimter White) grown m England, only 
the rickets-produemg factor 1s present 

No structural analogue of any of the fat-soluble 
vitamins has so far been discovered which has antı- 
vitamin effect m the manner of those synthesized and 
antagonistic to members of the vitamin B complete, 
or, among biological material, m the way that 
dicoumarol, found in spoiled sweet clover, 1s an anta- 
vitamin K It seems to me unlikely that we are dealmg 
with an antivitamm of this nature m green oats, for 
the onset of mckets occurs too suddenly in sheep 
grven this feed for ıt to be due even to the complex 
withdrawal of vitamm D activity Further, there 1s 
the fact that calcrum absorption ıs not interfered 


, with and that additional calerum carbonate exacer- 


bates the disease?. è 

It appears, then, that we are dealing with a ‘toxa- 
mm’! or ‘conditionmg factor’? ın the young oat plant 
which specifically mterferes with the uptake of phos- 
phorus ın much the same way as phytic acid, found mm 
high concentration in some cereal grains but not mn 
the young plant, mterferes with phosphorus absorp- 
tion m many monogastric animals, cluding man 

Feeding experiments, m which rats and mice have 
also been tested, are now proceeding with various 
fractions of the green oats, as the next step towards 
discovering the identity of the rachitogeme factor 

I am mdebted to Dr W J Cuthbertson, of Glaxo, 
Ltd , for the vitamm D assay of the artificially dried 
green oats 

T K Ewer 
Department of Anımal Pathology, 
Milton Road, Cambridge 
June 23 
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Significance of the ‘Silent Period’ of 
Muscles 


THE most attractive theory of the silent period of 
muscle action potentials ıs that of Matthews? 
(following a speculation of Fulton and Pi-Sufier*) In 
his pioneer work on single nerve endings in muscle, 
he showed that during a twitch, at a time correspond- 
ing to the silent period, there was a pause in sensory 
discharge from the muscle spmdles—the endings 
beheved responsible for exciting postural muscular 
contractions through the stretch reflex This cessa- 
tion of excitatory impulses clearly explamed the 
silent period m the motor discharge Matthews 
pointed out that the arrangement of muscle spindles 
in parallel with the maim contractile fibres (which 1s 
responsible for the pause durmg a twitch) formed a 
self-regulating device, or servo-mechanism, for con- 
trolling tonic contraction of the muscle Increased 
load or the onset of muscular fatigue would cause 
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Record of the silent period in the human adductor pollicis muscle 

during a steady voluntary contraction ‘Top trace mechanical 

tension Bottom trace action potentials Time markers 10 

msec and 01 sec Maximal motor stimulus to ulnar nerve 

delivered 0 1 sec after start of sweep Five sweeps superimposed 
to show the regularity 


elongation of the spindles, thereby reflexly callmg up 
a greater contraction of the muscle tending to restore 
the system to its original length The classical type 
of stretch reflex expermment discloses the static 
characteristics of the servo, the silent period ıs its 
transient response 

In recent work on human subjects these ideas have 
been confirmed and extended Evidence has been 
obtamed by several mndependent methods that the 
duration of the silent period 1s determmed only by 
the duration of the mechanical twitch of the muscle 
For example, usmg the adductor pollicis, if the 
muscle 1s cooled by 1mmersion ın cold water, both 
the twitch and the silent period last longer. Such 
experiments, which will be described im full else- 
where, demonstrate that the silent period 1s, mdeed, 
a reflex expression of changes ın the afferent inflow 
from the muscle during 1ts twitch The records also 
reveal that ın the mtact subject the transient 
response 1s regular and practically non-oscillatory 
In view of the long time lag for nervous conduction 
round the servo loop (about 35 msec im the case of 
the hand muscles), some kind of stabilization must 
be employed to prevent oscillation 1t 18 conjectured 
that this 1s achieved (ın a way familiar to the servo 
engmeer) by the use of derivative feedback from the 
muscle spindles Matthews showed that the spmdles 
were, 1n fact, particularly sensitive to rate of change 
of length, the ınstance of this property most relevant 
here bemg that the pause ın discharge durmg a muscle 
twitch 18 briefer than the twitch causing ıt For 
effective stabilization the ratio of derrvative to 
lear feedback required from the spindle depends 
on the tıme lag round the loop and the twitch duration. 
The second conjecture is that this ratio (which will 
be different ın different muscles and under different 
conditions of temperature and fatigue) ıs adjustable 
by means of the motor nerve supply to the intrafusa]l 
muscle fibres of the spindle Here again Matthews 
provides evidence that the response of the spmdle 1s 
altered by contraction of the mtrafusal fibres 

This theory cannot be regarded as in any way 
established by the available facts, but 1ts unpheations 
are wide and suggestive of new experiment, 1b mtro- 
duces & new degree of freedom into the stretch reflex , 
not only is the gam round the loop (reflex briskness), 
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to be considered, but m addition the type of feed- 
back can vary under the mfluence of motor discharge 
to the intrafusal muscle bundle with decisive influence 
on the characteristics of the servo For example, the 
symptoms of spasticity might be due not, as Hugh- 
lings Jackson thought, to overactivity of the spinal 
cord consequent on its release from higher control, 
but to mere lack of control over the response of the 
muscle spindles—a notion which emphasizes our 
almost complete ignorance of the central connexions 
of the motor nerve fibres gong to the spmdles, 
although m number they are a large proportion of 
the totalt 
P A Merron 

Neurological Research Unit, 

Medical Research Council, 
National Hospital for Nervous Diseases, 

Queen Square, London, WC 1 
June 14 
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Effect of Indole and some Indolic Compounds 
on Muscle Sensitivity to Acetylcholine 
and Potassium 


AMONG the indolie compounds formed from trypto- 
phane m animal intestine, mdole, skatole and mdol- 
ethylamme are those reported to have the strongest 
pharmacological action Their effect on plain or 
striated muscle has been studied in the past, either 
m vwo or in the isolated organs, although with no 
clear and consistent resultst> More recently, Torda 
and Wolff! have examined the effect of indole, skatole, 
indole-3-acetate and tryptophane on the sensitivity 
of frog striated muscle to acetylcholme and potassium, 
finding that only mdole mereases the response to 
acetylcholine, while indole, skatole and indoleacetate 
imerease the potassium effect Simce the presence in 
the bowel of indole and alhed compounds seems to 
be a normal fact’, and that the mtestmal membrane 
can absorb and fix significant amounts of indole’, 
and presumably other idole compounds as well, ıt 
seemed interesting to study thew effect on the 
intestmal smooth muscle, as ıt might have implica- 
tions in regard to the alterations of mtestime motility. 








| Per cent diminution 

| Stamulant Inhibitor of shortening 
1 lwgm AcChol 20 x 10-* M indole 17241 4* 
3 0 mgm KCl 12xlo+M ,, 74411 
1 2 ugm AcChol 1 1 x 10 M skatole 544426 
3 0 mgm KCl Lllxio‘mM ,„ 530439 
3 0 mgm KCl 15 x 107' M indole 104418 
80 4, ii 42 x 1075 skatole 150 03 

| 380 ,, Ga Indole plus skatole 300414 
5 Qumgm AcChol | 1 8 x 107! M indole 128429 
50 ne a 2 7 x 10 M skatole 1388229 
50 PA "A Indole plus skatole 3lá +20 











* Probable error (see ref 9) 


Diminution (average of three to five experments) produced b 

the tnlubitor on the shortening of the muscle induced by acetyl- 
choline (AcChol ) or potassium (KCI) Contractionsin the presence 
of the inhibitor have been considered only when intercalated 
between two control contractions of the same haght Terminal 
portion of guinea pig weum mmmersed in 18-22 mi Tyrode solu- 
tion, saturated with oxygen containing 5 per cent carbon dioxide 
at 38° The amount of the muscle contraction was registered on 

ograph by an isotonic lever and measured. 
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With a technique similar to that employed by 
Torda and Wolff*, we have studied the effect of 
indole, skatole, potassrum mdoxylsulphate, indole- 
acetate, mdolethylamine, mdolepropionate and L- 
tryptophane on the sensitivity to potassium and 
acetylcholine of the terminal portion of the guinea 
pig ileum and, for comparison, the frog (Leptodactylus 
ocellatus (L ) Gir) anterior rectus abdommis When 
using the striated muscle we have been able to 
confirm Torda and Wolff’s results, but with the smooth 
muscle the effect of the mdolic compounds was 
completely different As ıb ıs shown ın the accom- 
panyimg table, which reproduces typical experiments, 
relatively small concentrations of skatole and indole, 
which per se do not affect significantly the tonus or 
contractility of the mtestme, dimimuished the shorten- 
ing mduced by potassium or acetylecholne The 
iwnhibition was reversible, and required for its full 
development about 5-10 mm incubation of the 
intestine with the mbhibitor The ply (—logiy 
molarity producing 50 per cent mhibition) of indole 
and skatole were 33 and 40 respectively, with 
acetylcholine as stimulant The relaxation of the 
intestine when contracted by acetylcholine alone was 
also affected by idole and skatole, proceeding m the 
presence of the innbitors at a slower rate, and in 
some experiments the muscle remamed m the con-¢ 
tracted state When acting together, mdole and 
skatole added ther effects either on contraction or 
relaxation Indolethylamime slightly mcereased the 
effect of acetyleholme on smooth muscle, while 
indoxylsulphate increased the effect of potassram on 
the striated muscle Indoleacetate, mdolepropionate 
and L-tryptophane did not modify the effect of 
potassium or acetylcholine on the gumea pig eum 
when tested m concentrations near or higher than. 
those used for indole and skatole 


J A IZQUIERDO 
A O M Sropranr 
Institute of Physiology, 
Faculty of Medicine, 
Buenos Ares 
June 18 
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Physiological Action of the Toxin of the 
Egyptian Scorpion 


Tue main physiological effects produced by the 
toxm of the Egyptian scorpion! are (1) mhuibition 
of rabbit smooth muscle, (2) acceleration of the 
isolated rabbit and frog heart (antagonized by 
ergotoxm), (3) rise of blood pressure of the dog 
(reversed by ergotoxm), (4) vomiting, and contrac- 
tion of intestme and bladder of rabbit and dog m the 
intact animal (antagonized by atropine) 

In considering whether the toxin acts as a stamu- 
lator of sympathetic nerve endings, a study has been 
made of the effect of the toxin on the blood-sugar 
levels of normal and immune animals Using the 
method of Hagedorn and Jensen, ıt was found that 
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Fig 1. Blood-sugar curve for rabbit 


a blood-sugar level of 1 02 mgm /ml mcreased to 1 39 
mgm /ml thirty minutes after the mjection of 1 mgm 
of toxm, and to 259 mgm/ml one hour after 
injection The injection of a sublethal dose of toxm 
into fasting rabbits was followed by a considerable 
rise, which reached a maximum an hour after m- 
jection, and was maintained for a tme which varied 
usually with the dose of tox injected Fig 1s a 
typical blood-sugar curve of a 2-kgm rabbit, fasted 
for 12 hours, and then mjected with 1 mgm toxm 
subcutaneously 

In some experiments with dogs, No 1 (13 84 
kgm ) had 0 0625 gm per cent of sugar in the blood , 
after myection with 0 346 gm of toxin, this had 
increased to 0 085 gm per cent 90 mm later, and to 
0 107 gm per cent m two hours The myection of 
sublethal doses of toxm into fasting non-rmmunized 
dogs was always followed by an merease which 
attamed a maximum in about two hours, this high 
level was mamtamed for a time which varied usually 
with the dose of toxm mjected Fig 2 is a typical 
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blood-sugar curve of a dog (No 2, 1448 kgm) 
injected subcutaneously with 0 241 gm toxin (after 
bemg starved for 12 hours) 

When a lethal dose of toxm was myected mto 
fastmg, ummunized dogs’, no merease whatever m 
the blood-sugar level occurred, and this remaimed 
unaltered for at least five hours Moreover, when a 
lethal dose of toxin, previously neutralized with anti- 
toxim and the mixture meubated for 1 hour at 37°, 
was myected mto fastmg, non-ummunized dogs of 
the same weight, the blood-sugar level remamed 
unaffected 

The expermments demonstrated, therefore, that the 
subcutaneous mjection of sublethal doses of scorpion 
toxm mto rabbits and dogs causes hyperglycemia ; 
and that this effect ceases to be shown as immunity 
1s developed A 

My thanks are due to Prof A Hassan for his help 
m this work 

AumeD HASSAN MOHAMMED 


Department of Physiology, 
Abbassia Medical Faculty, 
Fouad I University, 
Cairo 
x Tor Farior papers dealing with these toxins, see Biochem J , 88, 284 


3 Lancet, n, 364 (1942) 


Determination of Rate of Secretion of 
Thyroxine in the Male Rabbit 


Broapty speaking, the rate of secretion of 
thyroxme ıs the amount of thyroxine secreted into 
the general circulation by the thyroid gland im a 
given period of time under specified conditions The 
secretory activity of the thyroid is generally regarded 
as bemg governed by an interaction and balance 
between the thyroid hormone and the anterior 
pituitary thyrotrophin 

In the present investigation, the rate of secretion 
of thyroxme of the growmg male rabbit (thyroxine and 
thiouracil injected simultaneously for a period of two 
weeks), at 4, 8, 16, 32 and 48 weeks of age, was est1- 
mated by a technique m which varying levels of 
L-thyroxine were injected daily subcutaneously into 
the animals with the simultaneous administration of 
0 1 per cent thiouracil as part of the ration for a 
period of four weeks The admimustration of thiouracil 
prevented the synthesis of thyroxme by the thyroid 
gland, the resultant lowered thyroxine level m the 
blood stimulated the secretion of thyrotrophin, which 
m turn caused thyroid enlargement By mjecting 
graded dosages of u-thyroxine, the weight of the 
thyroid was reduced m the thiouracil-treated rabbits 
and the reduction ın general was proportional to the 
thyroxime dosage Thus the establishment of a normal 
thyroxine—thyrotrophin equilibrium by injection of 
thyroxime ın the thiouracil-treated animal resulted in 
a thyroid weight equal to that of the control The 
quantity of thyroxme required to bring about this 
result was considered to be an estimate of the normal 
rate of secretion of thyroxme by the thyroid 

It was observed that the rate of secretion of thyroid 
mereased with advanemg age ın the male rabbit, and 
the estumated rates of secretion of L-thyroxine m a 
4- and 48-week old male rabbit were 8 4 and 21 9 
ugm /day respectively However, when calculated 
per 100 gm body-weight, the rate decreased with 
advancing age The relation of the thyroid secretion- 
rate to body-weight can be expressed by the equation 
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y = 0 437948, where y ıs the amount ın mucro- 
grams of u-thyroxme secreted per day and v ıs the 
body-weight m grams i 

A decrease of about 23 per cent m the daily rate 
of secretion of thyroid of 16-week old male rabbits 
was observed during the summer months when com- 
pared with that estimated durmg the wmter This 
decrease ın the rate of thyroid secretion may be due 
to differences in the environmental temperature 
Castration of the male rabbit at the age of 8 weeks 
resulted ın a decrease of about 30 per cent in the 
rate of secretion of thyroxine after a period of 
24 weeks, when compared with the control, but no 
effect was observed on the weight of the thyroid 
after a period of 4 weeks This shows that age 1s 
an important factor m augmenting the effect of 
castration on the rate of secretion of thyroxime of 
the male rabbit The results of the present exper- 
ments will be described fully elsewhere 

I wish to thank Dr J Hammond and Dr Arthur 
Walton for their interest and for providing facilities 
m their laboratories 

M Magqsoop 


School of Agriculture, 
University of Cambridge. 
June 28 


Mechanism of Epinephrine-induced 
Tachycardia in the Frog 


ALTHOUGH epmephrine was the first hormone 
isolated, knowledge of its mechanism of action has 
remained negligible One method of attackmg the 
problem of its mode of action 1s through a study of 
antagonists, this method has now provided some- 
what unexpected information on the subject 

Adrenergic blocking agents, ın general, fail to 
antagonize the chronotropic and inotropic responses 
of the mammahan heart to epinephrine, but results 
with the frog heart have been highly variable* 
Studies on isolated, perfused hearts of Rana pipiens 
in our laboratory durmg January 1949 indicated that 
‘Dibenamme’ and a number of its active congeners 
(8-haloalkylamimes), and several ergot alkaloids are 
all capable of blocking the chronotropic response to 
epmephrine ‘The motropic response ıs unaffected 
Attempts to extend these results durmg February 
and March produced conflicting results and by the 
end of March the ‘Dibenamme’-type blocking agents 
were completely meffectrve and the ergot alkaloids 
were only about 10 per cent as effective as previously 
Further studies on this seasonal variation demon- 
strated that resistance develops rapidly im late 
February and March and that sensitivity returns to 
a maximum durmg August 

The observed seasonal changes m sensitivity do 
not correlate well with seasonal temperature varia- 
tions However, temperature may be a factor m 
determming sensitivity Cooling resistant animals to 
4-8° C for two to four weeks markedly mcreases the 
sensitivity of the heart to blockade, but coolmg for 
only a few days ıs meffective The anterior pituitary 
gland proved to be the key to these changes Small 
amounts of hog whole- or anterior-pituitary extract 
injected mto the intact frog induce, within 12-24 hr , 
complete resistance to blockade by the B-haloalkyl- 
amines 

The chronotropic response of the heart 1s an ex- 
pression of an increased energy metabolism On the 
assumption that the resistance of the summer-frog 
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heart might be due to the presence of some metabolic 
pathway by-passmg the pomt of mhibition by the 
adrenergic blocking agents, an attempt was made to 
block its response by combmıng a £-haloalkylamine 
adrenergic blocking agent with various known meta- 
bolic inhibitors Monofluoroacetate (8 x 10-7 M) 
and i1odoacetate (1 x 10°° M) combined with a 
B-haloalkylamime produced a blockade of the summer- 
frog heart comparable to that produced by the 
B-haloalkylamme alone in the winter-frog heart 
Cyamide, azide, cadmium, arsenate, arsenite, fluoride, 
a,a-dipyridyl,3,4-dinitrophenol, malonate, pyro- 
phosphate and iodoacetamide were completely mm- 
effective None of these mhıbitors antagonized the 
chronotropic response to epimephrme when tested 
alone, and none altered the motropic response, either 
alone or m combination. 

The blocking activity of fluoroacetate and par- 
ticularly that of 1odoacetate, although iodoacetamide 
was completely inactive, suggested that acetate 
metabolism was mvolved ın the chronotropic response 
of the frog heart to epmephrme Glycerolmonoacetate 
effectively antagonizes the lethal action of fluoro- 
acetate in mammals? Consequently, the effect of this 
agent on the blockade of the chronotropic response 
produced by the adrenergic blocking agents, with and 
without added fluoroacetate, was studied Glycerol- 
monoacetate (4 X 108 M) elimmates the blockade 
m a non-competitive manner, behaving always as & 
‘product’ of the reactions blocked Sodium acetate 
and glycerol are ineffective Glycerolmonoacetate 
does not itself alter the motropic response to epme- 
phrine or the rate or strength of contraction m the 
absence of epinephrine These results indicate that 
although the adrenergic blocking agents and fluoro- 
acetate affect different metabolic pathways, they 
inhibit a similar step in metabolism 

Quantitative studies of the blockade were also 
earried out The ielationship between epinephrine 
and fluoroacetate or one of the adrenergic blocking 
agents ıs competitive, mdicatimg common sites of 
action 

On the basis of the above results ıt may be con- 
cluded that the chronotropic response of the frog 
heart to epinephrine is dependent upon two distinct 
effects of the activating agent (1) a stimulation of 
the production of ‘utilizable acetate’, and (2) a 
‘trigger action’ which 1s effective only m the presence 
of a suitable ‘acetyl’ substrate The epmephrine- 
stimulated production of ‘utalizable acetate’ may 
proceed by two distinct pathways a ‘stable’ path- 


Epimephrine Adrenergic 
stimulation blockade 
SN Epinephrine 
‘Stable’ A——-——> B stimulation 
pathway \ 
\ Utilizable 
(1) Aacetate’ —-C-———+ Tachy- 

‘Labile’ cardia 
pathway A’—-—-—— B 
(ander ant 
pit control) S 

Epinephrine Fluoracetate 

stimulation blockade 


Diagram of possible points of action of epinephrine and certain 
blocking agents on the processes leading to the production of an 
epimephrine-induced tachycardia A and A’ represent metabole 
substrates in the myocardium which may or may not be mde- 
pendent of each other Band B’ are parallel reactions affected by 
epinephrine and blocking agents Č depicts the final point of 
action of epinephrine in imjtiating the tachycardia 
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way which appears to be qualitatively and quantıta- 
tively constant throughout the year and which 1s 
blocked by 8-haloalkylamme and ergot alkaloid 
adrenergic blocking agents, and a ‘labile’ pathway 
which normally functions only m the summer-frog 
heart, and which is activated by the anterior pituitary 
gland and ıs blocked by fluoroacetate and 10doacetate 
Both these pathways appear to be completely mnde- 
pendent of the energy sources utilized ın the normal 
contraction of the heart and ın its positive motropic 
response to epinephrme Epmephrme thus appears 
to promote the production of the metabolic substrate 
required for the expression of 1ts own chronotropic 
action 
A full report of these studies will be submitted for 
publication m the American Journal of Physiology 
This investigation was aided by research grants 
from the National Institutes of Health, Public Health 
Service, the Smith, Kline and French Laboratories , 
and Sandoz Pharmaceuticals 
Marx NICKERSON 
Department of Pharmacology, 
+ University of Utah College of Medicine, 
Salt Lake City, Utah. 
2 June 20 
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Gonadotrophin from the Neural Region 
of Ascidians 


POSTERIOR piturtary hormone analogues have been 
known from the neural region of Ascidians for some 
time!*, though doubt has been thrown on their 
reality? One investigator only seems to have looked 
for anterior pituitary hormones, he exammed an 
extract from the neural region (ganglion +- neural 
gland -crated pit) of Polycarpa for gonadotrophically 
active substance Unfortunately, as he admitted 
himself, he had not sufficient material for an adequate 
test, so his results remamed inconclusive and have 
not been generally accepted In the course of other 
investigations I have had occasion to repeat this work 
using two other Ascidians, Crona wniestenales (L ) and 
Phallusia mammilata (Cuv ) 

The neural glands were ground with sand m 
acetone and hydrochloric acid to pH c 10 m such 

+ volume that the final liquid contamed 15 per cent 
water The debris was filtered off and enough acetone 
added to the filtrate to reduce the water content to 
4-6 per cent A precipitate was formed which was 
filtered off, washed with a httle acetone and dissolved 
in distilled water + sodium hydroxide to pH 8 0 
This treatment when applied to mammalian anterior 
pituitaries yields an extract contaming almost all the 
hormonal material present No attempt was made 
to purrfy the maternal further 

Exp 1. The extract from 230 specimens of Phal- 
lusia wag mjected into three female mice aged 26 
days, so that each recerved six injections of 0 5 ml. 
within 48 hr. Each mouse received 3 0 ml, repre- 

~ senting the extract derived from 75 specimens of 

t Phallusia The controls—unfortunately only two, 
smce one died durmg the experment—received 

myections of an extract prepared from the same 
weight of other body tissues of Phallusia by the same 
method The mice were sacrificed 96 hr from the 
start of the experrment The ovaries were weighed 
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in pairs, fixed ın corrosrve-formal, and stamed, after 
sectioning, m Ehrhich’s hematoxylm The ova above 
a certam arbitrary lmut of size (1 division of an 
uncalibrated eyepiece micrometer) were counted m 
each ovary ın sections at every 80u The weights of 
the pairs of ovaries in the experrmental anmmals were 
13, 14 and 9 mgm (average 12 mgm), im the con- 
trols, 24 and 6 mgm (average 44 mgm) The 
number of large ova in the experumental animals was 
71, 93, 101, 82, 77, 64 (average 81 2), mm controls, 
40, 23, 37, 30 (average 32 5) In the experimental 
animals, the begmning: of follicular maturation were 
apparent m spaces appearing between the cells, and 
the largest follicles were visible to the naked eye m 
the fresh dissection In the ovaries of the controls, 
there were no such spaces, and the ovaries appeared 
quite smooth Fallopian tubes were developed further 
ın expermmental anrmals than in the controls 

Exp 2 The extract derived from 120 Crona was 
ınjected into the dorsal lymph-sac of three male 
toads in a single dose each The same individuals 
were afterwards used as contiols, recerving injections 
of an extract of other body tissues of Crona The 
positive response to this test is the appearance of 
sperm ın the cloacal fluid The results may be sum- 
marized thus 


Injection = hr All — Control injection 


6hr All — 8hr All — 
9hr 1 +,2—- 81 hr All — 
20 hr 2 +71 — 92 hr All — 


An extract of the neural region of Crona has caused 
sperm release ın two out of three toads when injected 
in a dose equivalent to 40 specimens into each toad. 
An extract of the rest of the body of Crona produced 
no such response 

We may conclude that a gonadotrophically active 
substance can be extracted from the complex ‘gang- 
hon—neural gland-ciliated pit’ of Crona and Phallusa, 
and presumably of Ascidians in general, but not from 
the rest of the body Hogg’s conclusions are con- 
firmed As a further confirmation that a gonado- 
trophin may play some part in the natural biology 
of the Ascidian, I may add that I have observed that 
an injection of chorionic gonadotrophin into Phallusia 
or Crona stimulates ovulation. 

This work was carried out in the Zoological Station 
of Naples while holding the Oxford Naples scholar- 
ship, a senior demyship of Magdalen College, Oxford, 
and a Beit Memorial fellowship for medical research 

D B CARLISI® 

Department of Zoology and Comparatıve 

Anatomy, 

University Museum, Oxford 

June 27 
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Acute Action of Goitrogenous Agents on the 
Body Temperature and Oxygen 
Consumption of the Rat 


Ir has been demonstrated with rats that a single 
subcutaneous myection of ammothiazole (0 01-0 02 
gm), methylthiouracil (0 03-0 07 gm) or methyl- 
sulphathiazole (0 03-0 05 gm ) ıs followed by a fall 
im body temperature and, after an occasional imitial 
rise, by a marked dechne m oxygen consumption 
These effects are even more marked in the thyroid- 
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Fig 1 


Fig 2 
Fig 1 Rat 254 190 gm, male 


experiment performed on January 28, 1950 


mg 2 Rat 256110 gm, male Thyroidectomy, January 13, 1950 Bilateral 
lesion of hypothalamus, January 15,1950 Am:nothazole experiment performed 


on February 4, 1950 


@--—-@, body temperature 
@——6@, oxygen consumption 


ectomized or hypophysectomized anımal’? During 
the fully developed action of ammothiazole, a 
decrease of environmental temperature from 29° to 
21° C fails to evoke a mse ın oxygen consumption in 
the rat The action of «-dimtrophenol on oxygen 
consumption is not impaired by ammothiazole 
Section of the thoracic cord has no effect on the 
acute action of amimothiazole on body temperature 
and oxygen consumption, but, after section of the 
cervical cord, ammothiazole has no effect on body 
temperature and causes a transitory rise, instead of 
a fall, in oxygen consumption? 

These observations suggested that the acute action 
of goitrogenous agents on oxygen consumption may 
be of central nervous omg Therefore, using the 
Horsley-Clarke stereotactic instrument, bilateral 
electrolytic lesions were made in the hypothalamus 
of the rat Fig 1 demonstrates a normal response to 
amunothiazole in a sham-operated animal (no current 
passed through the electrodes), and Fig 2 shows the 
typical absence of a response m an animal with 
bilateral lesions ın the posterior part of the 
hypothalamus 

All animals in which the hypothalamic lesion was 
associated with a marked disturbance of thermo- 
regulation failed to respond to ammothiazole In a 
few instances, in animals in which the disturbance 
of thermo-regulation was not gross, an 1solated effect 
on body temperature or oxygen consumption was 
observed It would appear, therefore, (1) that the 
acute action of aminothiazole on oxygen consumption 
involves a central nervous mechanism ın which the 
hypothalamus plays an essential part, and (2) that 
the effects on body temperature and oxygen con- 
sumption are not strictly lmked, as these may be 
abolished either dependently or together by lesions 
not severely ımpaırıng thermo-regulation 


Sz DONHOFFER 
Gy MESTYÅN 
L Baroccu 

Institute of Pathophysiology, 

Unrversity, Pécs 
June 9 
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Operation January 13, 1950 Electrodes 
introduced into hypothalamus, but no current was passed Amunothiazole 
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Hydroxytyramine in Mammalian 
88 Heart 


Extracts of mammalian hearts have 
37 been shown to contain adrenalime?? and 
noradrenalme?-4 Hitherto there has been 
36 no mdication of other catechol substances 
in mammalian heart However, hydroxy- 
tyramme occurs in urie®:§, and has re- 
cently been found ın sheep suprarenals? 
When extracts of sheep hearts were 
34 concentrated and subjected to paper 
chromatography, three catechol spots 
were observed As to colour and position, 
they were comparable to known solutions 
of adrenaline, noradrenalme and hydroxy- 
tyramine This identity was substantiated 
by exposing the extract chromatogram to 
two different solvent systems, namely, 
n-butanol /N hydrochloric acds and 
phenol/water® 
In addition, this extract was run 
through a starch column with n-butanol/' 
N hydrochloric acid ag solvent, for identification 
by fractionation® The column was run for approx- 
mnately eighty hours with each fraction represent- 
mg one hour The K-values are given in the 
accompanying table The R-values obtained with 
sheep heart extract correspond to the results ob- 
tamed from pure solutions of hydroxytyramine, 
adrenaline and novadrenaline run over an equivalent 
period 


17 19 
Hours 


R-Values obtained by Chromatographic Separation of Adrenaline 
Noradrenaline and Hydroxytyramine on Starch using 
n-Butanol/N Hydrochloric Acid as a Solvent 








| R-values 
Amounts of ———— m 

Exp added substances Hydroxy- | Adrena- Nor- 
\ tyramine line adrenaline 
| 1 |2,080 ugm hydroxytyra- 

mune + 620 gm adr- 
| HCl + 640 agm DI- 
f noradr -HCl 0 328 0 247 0 155 
' 2 |505 ugm hydroxytyra- 
| mine+430 agm adr- 
| HCl + 610 agm DIL- 

noradr -HOI 0 313 0 222 0 136 
‘3 Sheep heart extract* 0 347 0 236 0 146 








*The extract was prepared for the column by distillation with 
n-butanol’ 


Each group of these fractions was tested biologic- y 
ally, colorimetrically and chromatographically, and 
im all cases was comparable to known solutions of 
hydroxytyramine, adrenaline and noradrenaline 

The presence of hydroxytyramme in normal sheep 
heart ıs suggestive of the role that hydroxytyramine 
may have as a precursor of noradrenaline®.!° 

McC GOODALL 

Department of Physiology, 

Karolinska Institutet, 

Stockholm 
July 7 
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Phenol Oxidases of the Cultivated Mushroom 
Psalliota bispora f. albida 


Tare myceha of certam wood-rotimg and litter- 
decomposing Hymenomycetes form enzymes of the 
laccase type! I have shown that the mycelium of 
alarasmus gamnum produces a copper-containmg 
phenol oxidase of the same type This enzyme 
catalyses the oxidation of polyphenols and aromatic 
diamines, the oxidation of p-phenylenediamme bemg 
much faster than that of catechol It 1s not poisoned 
by carbon monoxide*. The fruit-bodies of the culti- 
vated mushroom, Psallota bispora f albida (= “Ps 
campestris’), contain a polyphenol oxidase which 
oxidizes catechol but not p-phenylenediamme and 
which 1s inhibited by carbon monoxide? Provided 
that the mycelium of Ps bispora contains the same 
carbon monoxide—sensitive oxidase, ıt should be 
possible to clarify the problem of whether the phenol 
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extracts from mycelium, fruit-body, and rhizomorphs of 


oxidases of these fungi act as terminal respiratory 
enzymes This might be done by studymg the m- 
fluence of carbon monoxide on the respiration of the 
mycelia The respuation of the Psallota mycelium 
ought to be sensitive to carbon monoxide whereas 
that of Marasmius ought to be msensitive Therefore, 
the mycelia of both fungi were grown in Barcroft 
vessels, and the influence of carbon monoxide on the 
respiration was determined Respiration was not 
inhibited in either of the two fungi 

The phenol oxidase of the Psallota mycelium was 
investigated further The mycelrum was grown on 
the following nutrient solution glucose, 10 gm , 
asparagine, 1 gm , MgSO, 7H,0, 0 5gm , KH,PO,, 
0 45 gm , Na,HPO,, 0 47 gm , Ca, 20 ppm, Mn, 
27 ppm, Fe, Zn and Cu, 1 ppm, aneurm, 
50 vem , yeast extract, 100 mgm , distilled water 
to 1,000 ml (cf Treschow!) After five weeks, the 
mycelium was collected from the flasks, washed and 
ground with sand after addition of M/10 phosphate 
buffer, pH 68 The extract was centrifuged and 
filtered The filtrate was saturated with ammonium 
sulphate, and the precipitate was collected by 
centrifuging at high speed, dissolved m a small 
quantity of water and dialysed 

When. cultivated ın composts, Ps bispora forms 
rhizomorphs, that 1s, strmgs of hyphæ which trans- 
port substances from the absorbing mycelium to the 
fruit-bodies Extracts from rhizomorphs and from 
frurt-bodies were prepared in the same way as from 
Y the mycelium 

The ability of the three enzyme extracts to catalyse 

t the oxidation of catechol and p-phenylenedamme 
“and the influence of carbon monoxide on these oxida- 
tions were studied in Barcroft manometers Experi- 

ments were run ın 90 per cent nitrogen + 10 per cent 

oxygen and ın 90 per cent carbon monoxide + 10 per 
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cent oxygen The followmg system was used > 
5 mgm catechol or p-phenylenediamine, a suitable 
amount of enzyme extract, 1/10 phosphate buffer 
pH 6 8 to a final volume of 3 3 ml (see graphs) 

The mycelium extract catalysed the oxidation of 
p-phenylenediamine and catechol, the oxidation of 
the diamine being about twice as fast as that of 
catechol The enzyme was not mfluenced by carbon 
monoxide Thus, the mycelium contains an enzyme 
of the laccase type 

The extract from the fruit-body oxidized catechol 
but not p-phenylenediamime It was strongly ın- 
hibited by carbon monoxide 

From the rhizomorphs, finally, an extract was 
obtaimed which, like that of the mycelium, catalysed 
the oxidation of p-phenylenediamme and catechol 
However, the oxidation of the catechol was faster 
than that of the diamime Furthermore, the oxidation 
of the catechol was partly mhibited by carbon mon- 
oxide, whereas the oxidation of 
p-phenylenediamme was not ın- 
fluenced by this gas These re- 
sults may be interpreted as fol- 
lows The oxidation of the p- 
phenylenediamine was due to 
laccase, which ıs not influenced 
by carbon monoxide The oxida- 
tion of the catechol was partly 
due to the same laccase and 
partly to polyphenol oxidase, 
which 1s sensitive to carbon mon- 
oxide and which ıs of the same 
type as that occurring in the 
fruit-bodies 

Thus, with Ps bispora f albida the mycelium pro~ 
duces laccase and the fruit-bodies produce a carbon 
monoxide—sensitive polyphenol oxidase, whereas in 
the rhizomorphs a mixture of both enzymes 1s formed 

I am indebted to Prof D Keim and Dr T Mann 
for their help and advice This work was supported by 
a grant from the Swedish Natural Science Research 
Council 


Fig 3 
Effect of carbon monoxide on the oxidation of catechol and p-phenylenediamine by enzyme 
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High Toxicity of Pure Botulinum Type D 


Toxin 
CULTURES of Clostmdrum botulinum Type D were 
grown ın ıntussuscepted ‘Cellophane? tubest? 


Ammonium sulphate to 40 per cent saturation was 
added to the filtered dialysed culture and the pH 
adjusted to 5 8 The slight precipitate which formed 
unmediately after the solution of the ammonium 
sulphate was found to contam most of the toxin, and 
was re-dissolved and precipitated at between 25 and 
30 per cent saturation at pH 5 8 Subsequent pre- 
cipitations were carried out at between 25 and 30 
per cent saturation with ammonium sulphate, depend- 
ıng on the results of toxicity tests and nitrogen determ- 
mations Purification was continued until the toxin 
was electrophoretically homogeneous Diffusion 
measurements, however, showed that the material 
was polydisperse, and that the major part diffused 
at a rate consistent with an average molecular weight 
of about @ million 
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The toxicity was measured by myecting appro- 
priate dilutions of the botulmum Type D toxin mto 
20-gm white mice, eight mice, as a rule, being used 
foreachdilution Therewaslittle difference between the 
results of subcutaneous or intraperitoneal myection 
When the toxm was diluted ın 0 2 per cent gelatm in 
phosphate buffer at pH 6 2, the very high toxierty of 
4 x 102? mld /mgm protem nitrogen was obtained 
The gelatm — phosphate diluent was very similar to 
that used by Lamanna et alt and Abrams et alë m 
establishmg the titre of pure botulinum Type A toxin 
This diluent, as well as others tried, appeared to 
have a ‘potentiating’ action on the toxm similar to 
that described by Traub et al* One of us (M S) 
has suggested that this might be due to a disaggrega- 
tion of the toxin into smaller active umts Svedberg 
and Pedersen’, as well as a number of other workers, 
have discussed the dissociation of proteins under the 
mfluence of other protems, ammo-acds and simple 
inorganic 10ns 
Lamanna et al 4 and Abrams eż al § found that pure 
botulmum Type A toxin diluted m gelatin — phosphate 
had a toxicity for mice of 220 x 10° mld /mgm 
protem nitrogen Botulmum Type D toxm, under 
similar conditions, appeared to be up to 20,000 times 
as toxic for the mouse as pure Type A toxm 
L M WENTZEL 
M STERNE 
A Porson 

Onderstepoort Laboratories, 

Pretoria July 5 
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A Unit of Penicillinase 


THE presence of the enzyme pemeilhnase in extracts 
of B colt and other micro-organisms was first described 
by Abraham and Chain! Later, a unit of penicrllmase 
potency was proposed by McQuarrie, Liebmann, 
Kluener and Venosa? Since that time several groups 
of investigators have studied this enzyme*") and de- 
fined their own relative units of activity This was 
justified by the fact that no pure crystalline p1oduct 
suitable as a reference standard was available The 
definitions of these units are all based on arbitrary 
experimental conditions of mactivation and tech- 
niques of penicillm assay, and thus do not permit 
interconversion Moreover, the majority of the tech- 
niques used are based on penicillin inactivation at the 
lower ranges of concentrations at which the rate of 
destruction ıs a function of both the penicillmase 
concentration and the penicillin concentration, while 
the latter is decreasing during the experiment 

It has been our endeavour to determme the con- 
ditions under which the analysis of penicillmase 
activity can be made independent of the technique 
employed m determmmg the amount of penicillin 
mactivated On this basis a definition of a unit of 
potency 1s proposed which 1s smmilar m magnitude to 
the original unit of McQuarrie et al ? 

To achieve this the followmg conditions were 
found essential- (1) mactivation of penicillin should 
be negligible m the absence of the enzyme, (2) rate 
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of inactivation should be proportional to the enzyme 
concentration, (3) rate of mactivation should be 
independent of the concentration of penicillin. 

This last stipulation is fulfilled over a wide range 
of penicillm concentration Wise and Twigg™ found, 
this to be the case at about 200 u/ml, Henry and 
Housewright? around 1,000 u /ml , and we tested the 
hydrolysis at concentrations up to 60,000 u /ml and 
found the reaction-rate to be independent of the 
penicillin concentration Under these conditions the 
second requirement is also fulfilled, namely, the 
reaction-rate 1s versely proportional to the dilution 
of the enzyme preparation within the practical range 
of operation, requiring a few mmutes to a few hours 
for the bulk of the penicillin present to be mactivated 
To satisfy the first requirement ıt ıs necessary to 
conduct the reaction at a pH not exceeding 7 0 and 
at room temperature, even though these conditions 
do not represent exact maxima of penicillinase 
activity Additional pomts of importance for a 
definition which 1s free of ambiguity 1s the nature of 
the buffer and the absence of chance impurities in 
the substrate?!! Furthermore, the nature of the 
penieillm salt may also have some influence’ 

When all these conditions are properly considered, 
the observation of the penicillnase activity 1s truly 
mdependent of the testmg technique The mano- 
metric method’? or the alkalimetric method" cited 
may be suitable In addition we developed three 
unrelated methods, a polarimetric and an 10odometric 
titration method, both of which we mtend to describe 
um detail elsewhere, and a microbiological method 
which 1s used in the following as an illustration 

A solution of potasium benzylpemeilin (purity 
1,530 u /mg } m 01 M phosphate buffer at pH 7 0 
was prepared contammg about 3,500 u/ml 1-ml 
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portions of a penicilinase stock solution prepared 
with 0 1 M phosphate buffer were added to 20-ml 
aliquots of this solution After a predetermmed time 
the penicillin remaming was extracted as follows 
The sample was rapidly acidificd with phosphoric 
acid (50 vol per cent) to pH 2 3 usmg a glass-electrode 
“oH meter and immediately extracted with two 20-ml 
portions of ice-cold amyl acetate The combimed amyl 
acetate portions were re-extracted with two portions 
of 40 ml of 0 2 M phosphate buffer at pH 7 0 and 
made up to 100 ml Controls, to which the peni- 
cillmase was added smmeclately before extraction, 
were also prepared and all extracts were assayed for 
penicillin by a turbidimetric, S aureus, muicro- 
biological assay method The assay values were 
subtracted fiom the values found in the controls (the 
controls showed. a loss of only about 1 5 per cent of 
activity per hour) These are the values which are 
plotted m Fig 1 The mwndependence of the reaction- 
tate of the penicillin concentration, that 1s, a typical 
zero-order reaction-rate, 1s obvious The validity of 
these data depends on the completeness of the 
extraction procedure, which was tested previously}, 
and the precision of the assay. which is of the order 
. of + 5 per cent 
As mentioned before, under the conditions de- 
seribed, the rate of inactivation 1s propdrtional to the 
enzyme conceniration This ıs illustrated by the 
followmg experiment To a stock solution, prepared 
as the one described above, aliquots of a penicillinase 
solution were added After exactly one hour these 
samples were extracted as described The potencies 
found are plotted (together with that of the o1igmal 
solution) m Fig 2, showing the proportionality of the 
inactivation to the enzyme concentration 
Essentially identical results were obtamed with 
both the polarimetric and the 1odometric procedure, 
and simular results by the two other techniques 
cıted™!! Hence the validity of our postulates seems 
established 
Therefore our definition 18 


A unit of pemicillinase effects the mactivation of 
107 moles of pemeilhn (35 6 meg or 59 3 units of 
sodium benzylpenicillin) per hour at 25°C at pH 7 0 
This action takes placa ın a phosphate buffered solu- 
tion of a pure alkali salt of benzylpenicillin m sufficient 
concentration to maintain a zero-order reaction-rate 


The technical assistance of members of these 
Laboratories, particularly that of Mr David Fergus, 
1s gratefully acknowledged Thanks are expressed to 
Dr B Puetzer and Dr K Ladenburg for encourage- 
ment and-to Schenley Laboratories, Inc , for per- 
mission to publish this communication 

GABOR B Levy 
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Crystal Structure of syn p-Chloro- 
benzaldoxime 


As a first step m the survey of several oxime 
structures, the crystal structure of syn p-chloro- 
benzaldoxime has been examined by X-ray analysis 
So far, no detailed crystallographic data on an oxime 
have been pubhshed , the results now obtamed are 
mnteresting on account both of oxime stereochemistry 
and of the actual inter-atomic distances present, both 
intra- and mter-molecular 

syn -Chlorobenzaldoxime was prepared by the 
method of Erdmann and Schwechten!, after re- 
crystallization from alcohol or benzene, the melting 
pomt was 1094-110$° (110° htt) The crystals are 
monoclinic needles, clongated along the b axıs The 
space-group is P2,/c, a = 606A,b = 478 A, 
c= 250, A, = 93 4° (copper Ka, = 1 5405 A), 
n= 4 The miensities of the X-ray reflexions were 
estimated visually from Wessenberg photographs, 
the multrple-film technique bemg used ‘The crystal 
structure was established by the calculation of 
Patterson projections, Puw and Pvw, followed by 
successive refinements of the corresponding electron 
density projections, prz and pyz From these, which 
were both well-resolved projections, the co-ordinates 
of all the atoms ın three dimensions could be assigned 
Based on these co-ordmates, the discrepancy between. 


observed and calculated structwe factors, 3 ||Fops | 


— |Freate iE £ |Fops| was 21 7 per cent and 18 4 


per cent for the reflexions (hOl) and (Ok?) respectively, 
non-observed reflexions included 

The atomic arrangement found 1s illustrated ın the 
accompanying diagram, which shows part of the 
crystal structure viewed along the b axis, mter- 
atomic distances are given in this diagram, as well 
as the magnitude of some bond angles It 1s possible 
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that these will be changed a little when the three- 
drmensional electron density distribution 1s calculated 
However, exactly the same C—N distance, 1 31 A, 
and N—O distance, 136 A, have recently been 
found in acetoxime by Brlan and Langafelter® 
So far, no other comparable C—N distance has been 
observed , the N—O distance, as might be expected, 
18 appreciably shorter than the corresponding distance 
in hydroxylamine hydrochloride which was found? to 
be 145 A 

The chlorme atom and all the carbon atoms of the 
aldoxrme molecule are situated very nearly m a 
plane, the deviations from an approximating plane 
bemg -- 0 03 A or less, except for C,, which deviates 
— 0 06A The N—O group is tilted a little out of 
this plane, the distance from the approximating 
plane to the mtrogen atom being — 0 31A , and from 
the oxygen atom — 019A The molecules make two 
kinds of contact with each other m the direction of 
the c-axis The chlorme atoms of neighbourmg 
molecules, which are related by the screw axes, make 
van der Waals’ contacts, the Cl—Cl distance being 
363A The molecules related by the centres of 
symmetry are grouped in pans by much shorter 
distances, 2 82 A between the mtrogen and oxygen 
atoms of the two neighbourmg molecules It 1s 
impossible yet to say what part the hydrogen atoms 
play in this system , their position may become clear 
in the three-dimensional electron density distribution 
which 1s now bemg calculated 

Bopit JERSLEV* 
Laboratory of Chemical Crystallography, 
Oxford 
June 12 
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A New Method for Measuring Velocities 
of Ultrasonic Waves in Liquids 


Uurrasonic velocities in hquids determmed by 
various methods have been reported in the literature. 
The interferometer method}, though widely adopted 
by a number of workers, permits velocity measure- 
ments only at low ultrasonic frequencies The Debye- 
Sears’s diffraction method? and the Hiedemann 
method! of visibihty are applicable only for the study 
of transparent liquids Elaborate technique 1s 
required for velocity determinations by the pulse 
method‘ x 

In the method deseribed here, a small liquid cell 
is constructed by cementing two thm cover-glass 
slips on either side of an annular brass disk of uniform 
thickness (2 48 mm) and mside diameter of about 
lem Aside hole ıs provided for the purpose of intro- 
duemg lquids in the space enclosed by the cover- 
slips, which can be completely filled up by about 0 25 
ec of hquid forming, as ıt were, a liquid plate of 
thickness 25 mm Ultrasonic waves generated by 
& wedge are transmitted through this liquid plate 
and communicated to water contained m a glass 
trough which serves as the ultrasonic cell for obtain- 
ing the Debye—Sears’s diffraction pattern Resonance 
frequencies of this liquid plate are determmed in the 
usual manner employing the wedge method’ The 
low order of the fundamental resonance frequency of 
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the liquid plate enabled a number of transmission 
maxima to be obtamed at close intervals with a 
single wedge of frequency range 3-6 Mc /sec Using 
this set of transmission frequencies, the fundamental 
frequency and hence the velocity of sound in the 
liquid contained in the cell are evaluated Results 
thus obtained for the velocities of sound m some 
liquids are shown ın the accompanying table, along 
with those obtamed by some of the other methods 





Velocity Velocities 
Fundamental calculated obtained by 
frequency in metres per | other methods 


Me /s ) sec at 30° C (23-27° C ) 











Glycerine 0 390 1,950 1,086 (ref 6) 
Water 0 304 1,520 13500 (ref 6) 
Mercury 0 285 1,425 1,440 (ref 7) 
Toluene 0 260 1,300 1,300 (ref 6) 
Ethyl alcohol 0 231 1,155 1,150 (ref 6) 
Carbon tetra- 

chloride 0 181 905 930 (ref 6) 





The method ıs simple, rapid and highly accurate, 
beimg particularly suitable for liquids, both opaque 
and transparent, available only in very small quanti- 
ties In addition, ıt permits measurements of velo- 
cities over a wide range of frequencies Further 
detailed investigations are m progress 
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July 4 
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Abnormal Efficiencies in the Scintillation- 
counting of Gamma-Rays 


In an earlier communication, Mayneord and 
Belcher! have shown that, under appropriate con- 
ditions of high gain and low pulse-discrimination, the 
counting-rates for scintillations observed m a small 
calcrum tungstate crystal irradiated by gamma- 
radiation approximate to the iates of absorption of 
gamma-ray quanta in the crystal calculated from 
theoretical hnear absorption coefficients ~ 

Similar observations on small crystals of thallium- 
activated potassrum 10dide show, however, that the 
counting-rates m this maternal may be many times 
greater than the calculated absorption-rates This 
anomalous behaviour of thallrum-activated potassium 
iodide, first reported by Freedman, Smaller and 
May’, has been studied usmg expermmental arrange- 
ments identical to those already described! 

Fig 1 shows the ratios, R, of the observed maximum 
counting-rates to the calculated rates of absorption 
of gamma-quanta derived from Klem—Nishina, 
Fowler-Hulme and Heitler theories, plotted as a 
function of crystal mass for crystals of equal cross- 
section, but varying thickness Appropriate correc- 
tions have been made for background effects and 
scaler dead-trme Measurements were made for the 
gamma-radiation from various radioisotopes 

It will be seen that the observed rates are con- 
siderably greater than those calculated, and that the 
ratio of the two increases with increase m energy of 
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the exciting radiation Further studies have shown 
that this effect ıs due to electron-trappimg levels 
in the lummophor lattice, each gamma-quantum 
absorbed may thus produce a delayed phosphorescent 
emission consisting of single photons, m addition to 
& short-duration fluorescent pulse contammg many 
photons Of these single photon pulses, a fraction, 
determmed by the resolvmg tıme and optical efficiency 
of the system, will be recorded m the counter 

We may expect that the number of phosphorescent 
centres excited by a single gamma-quantum absorbed 
im the crystal will depend on the energy of its second- 
ary electron, and mdeed will be lmearly proportional 
to this energy. This ıs confirmed in Fig 2, where 
the ratio, R, of observed to calculated countmg-rates 
for various radioisotopes m a crystal of mass 
0 126 gm ıs plotted agamst the calculated mean 
energy, We, of the secondary electrons produced m 
the crystal As expected, the experimental values 
fall approximately on a straight lne, which when 
extrapolated mtersects the vertical axis at unity, 


Showing that the number of phosphorescent pulses, 


3 


a 


Ww 


R — 1, counted for each quantum absorbed is Imearly 
proportional to Fe The shght deviation from 
hnearity ın the case of the high-energy radiation of 
sodium-24 may be mterpreted as bemg due to the 
escape from the crystal of some of the more energetic 
secondary electrons produced by this isotope before 
they have expended all their energy ın exciting phos- 
phorescent centres, the fall im the ratio of observed 
to calculated counting-rate apparent m Fig 1 m 
the case of the smallest crystal studied may also be 
explaimed ın terms of this effect 

Studies on the effect of scaler resolving time on 
counting-rate m thallrum-activated potassrum 10dide 
show that the phosphorescent emission obeys a non- 
exponential decay law, ıb falls to half 1ts mitial 
value ın 25 msec, but persists for many minutes 
after the initial excitation event Further observa- 
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Fig 1 Relationship between connting-rate and rate of absorption 

of gamma-ray quanta in thallium-activated potassium iodide 

Resolving tıme, 10 ywsec , photo-multiplier voltage, 1,080, 
amplifier gain, 16,000 
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ary electrons in thalhum-activated potassium iodide Resolving 
tıme, 10 wsec , photo-multipler voltage, 1,080, amplifier gain, 
16,000, mass of crystal, 0 126 gm 


tions on synthetic calcrum tungstate indicate that 
this material also shows an impurity-actrvated phos- 
phorescent emission, but of low mtensity and of 
short duration The decay in this case appears ex- 
ponential, with a half-life of 20 psec (to be compared 
with the approximate figure of 100 psec quoted by 
Garhck®) Thus, ıb is not appreciable at counter 
resolving times greater than 100; sec Samples of 
purified anthracene and of anthracene-activated 
naphthalene have also been examined , but contrary 
to the reports of Cross! no phosphorescent emission 
has been detected in the samples tested 

Thanks are due to Mr J Sharpe, of the Atomic 
Energy Research Establishment, Harwell, for the 
gift of thallrum-activated potassium iodide crystals, 
and to Dr G F J Garlick, of the University of 
Birmingham, for a sample of purified anthracene 

E H BELCHER 
The Royal Cancer Hospital, 
Fulham Road, London, S W 3 
Aug 3 

1 Mayneord, W V, and Belcher, E H , Nature 165, 930 (1950) 


Freedman, M , Smaller, B , and May, J, Phys Rev ,'77, 759 (1950) 
3 Garlic Q F J, “Luminescent Materials’, 04 (Oxf Univ Press, 
1 


‘Cross, W G, Phys Rev , 78, 185 (1950) 


Cross-Linkage Formation in Keratin 


WHEN animal fibres, such as wool and hair, are 
treated with an acid solution of 3 4-vsopropylidene 
1 2-5 6-dhanhydromannitol for 24 hr at 50° ©, 
cross-lnkages are formed between the carboxyl 
groups of neighbourmg peptide chains Since the 
fibres are then more resistant to deformation, their 
felting power ıs reduced, and attention has therefore 
been turned to the possibility of cross-lmking wool 
with simpler di-epoxides, for example, 1 2-3 4- 
diepoxybutane (I) and 1 2-5 6-diepoxyhexane (II) 
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For this purpose, Lincoln wool fibres were purified 
by extraction with alcohol and ether, washed in 
distilled water, and then treated for 24 hr at 50° C 
with a 25 per cent solution of the di-epoxide m a 
phosphate buffer at the appropriate pH After being 
washed in running water for 24 hr, the fibres were 
examined for the presence of new cross-lmkages by 
determining the extent to which supercontraction 
could be induced by boiling for 30 min ina 5 per cent 
solution of sodium metabisulphite? The results are 
given in the accompanying table 





Percentage supercontraction of fibres treated 





pH with 
Buffer + I Buffer + TI Buffer alone 
4 44 00 29 6 26 4 
6 12 00 236 26 6 
7 05 03 23 5 265 
87 15 197 26 5 


Unhke fibres treated with buffer alone, those 
treated with an acid solution of I fail Lo supercontract, 
and it is obvious that the reagent ıs capable of form- 
ing new cross-linkages between the peptide chains of 
animal fibres At first sight, therefore, it seems 
surprising that supercontraction should not be pre- 
vented by treatment with IT, especially as a closely 
related compound—3 4-ssopropyldene 1 2-5 6- 
dianhydromannitol—is known to cross-link keratin 
Wiggms and Wood? have, however, shown that IT 
gives a furan ring, and not a tetrahydroxy compound, 
on bemg boiled ın water, and its failure as a cross- 
lImking agent may well be due to rng formation after 
primary reaction with the carboxyl groups of wool 

We are mdebted to the International Wool Secre- 
tariat for grants in aid of this investigation 

C FEARNLEY 
J B SPEAKMAN 
Textile Chemistry Laboratory, 
Department of Textile Industries, 
University, Leeds 2 
June 19 


1 Capp and Speakman, J Soe Dyers and Colounsis, 65, 402 (1949) 

2 Speakman, J Soc Dyers and Colourists, 52, 335 (1936), J Tent 
Inst , 38, T102 (1947) 

> Wiggins and Wood, Nature, 184, 402 (1949) 


Pyrophosphato-Complexes of Nickel and 
Cobalt in Solution 


THE literature on complex pyrophosphates of 
nickel and cobalt does not record any detailed study 
of their solutions Rosenhenn! observed that from 
solutions of alkali pyrophosphates contammg nickel 
and cobalt pyrophosphates, the normal pyrophos- 
phates separate unchanged Later, Bassett and his 
co-workers? stated that mekel and cobalt pyro- 
phosphates dissolve in excess of alkali pyrophosphates 
giving yellowish-green and purple solutions respect- 
ively, but they could not isolate any complex salt in 
the solid phase This, however, does not show the 
non-existence of complex ions contaimng nickel or 
cobalt and pyrophosphate 10n m solution I have 
investigated complex formation m solution by 
different physico-chemical methods such as thermo- 
metric, transport, conductometric, pH measurements, 
eryoscopy in saturated sodium sulphate solutions and 
magnetic measurements 

Thermometric titration curves of alkali pyro- 
phosphate solutions with nickel and cobalt salt 
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solutions and vice versa mdicate two “breaks corre- 
sponding to the ratio of pyrophosphate to metal 
2 l and 1 1, which represent the formation of 
two complex ions with these ratios of the reactants 
Breaks due ‘to the normal pyrophosphates are also 
observed in the titration curves 

It 1s observed m transport measurements that thd 
complex ion moves to the anode This observation 
rules out the possibility of formule of the complex 
10n m which the ratio of pyrophosphate metal ıs 
2 1, namely, 


[M(H,P,0,),]+? and [M(H,P,0,)9], 


where M is meckel or cobalt Conductivity titrations 
of alkali pyrophosphates with nickel and cobalt 
nitrate solutions confirm the thermometric results 
that two complex ions m which the ratio of pyro- 
phosphate metal is 2 1 and 1 1 are present m 
the solution With the addition of nickel or cobalt 
nitrate solution, the conductivity of the alkal: pyro- 
phosphate solutions either decreases very slowly or 
remains practically constant up to the pomt 
where the 1atio of pyrophosphate metal is 2 1 
This eliminates the formule [M(H,P,O,)? and 
[M(H;P.0,).]-* for the complex 10n m which the 
ratio of pyrophosphate metalis 2 1, otherwise free 
hydroxyl ions will be produced and the conductivity 
of the alkah pyrophosphate solutions will increase up 
to the pomt where the ratio pyrophosphate metal 1s 
2 1 Thus it 1s concluded that the complex ion 1s 
of the type [M(P,0,)] 5 It may be supposed that 
the complex 10n in which the ratio of pyrophosphate 
metal is 1 1 has the formula [M(P,0,)]? 

pH titrations of sodium pyrophosphate solution 
with nickel or cobalt nitrate solution show a hump 
at the pomt pyrophosphate metal equal to 2 1, 
correspondmg to the complex ion [M(P,0,).]-* 

Cryoscopy measurements ın saturated sodium 
sulphate solutions indicate that solutions in which 
the ratio pyrophosphate metal is 2 1 contain 
almost half the total number of pyrophosphate tons 
used That is, the complex ion [M(P,0,).]~* exists 
in simple monomeric form and the followmg equilibra 
exist m the solution 


Mt? + P,O;* = [M(P,0,))? 
[M(P,0,)]? + P,07* = [M(P,0,).}-° 
Assuming the structure of pyrophosphate 10n to be 
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with two six-membered rings 
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The possibilty of co-ordmatmg with two other 
oxygen atoms of each pyrophosphate radical 1s 
eliminated by the fact that the rings formed will be 
four-membered, which are not very stable, and the 
co-ordination number of nickel or cobalt will be eight, 
which has not yet been observed in any of their 
“complex compounds The usual co-ordination 
number of nickel and cobalt 1s sıx, so 1b 1s probable 
that the other two co-ordmating positions are 
occupied by water molecules But nothing can be 
said with any certamty, for the hydration of the 
complex ions in solution is not definitely known 
The complex ion of the type [M(P,0,)]"? can be 
1epresented in a simular way with a six-membered 
ring 

Magnetic susceptibility measurements with solu- 
tions containing sodium pyrophosphate and nickel or 
cobalt chloride give the effective magnetic moments 
of the complex ions [Ni(P,0,),]-* and [Co(P.0,).]~* 
as 3 281 and 4 937 Bohr magnetons respectively 
These values mdicate that the complex ions have 
1onie bonding 

The behaviour of pyrophosphato complexes of 
nickel and cobalt in solution ıs found to be similar 
to that of copper, the results of which I have already 
reported? 

My thanks are due to Prof P B Sarkar for his 
mterest and laboratory facilities, and also to Prof 
P Ray for allowing me to take the magnetic measure- 
ments m his laboratory 

B © HALDAR 

Inorganic Chemistry Laboratory, 

University of Calcutta, 

92 Upper Circular Road, 

Calcutta, 5 
May 30 

1 Rosenhem, Z anorg nd allg Chem , 153-4, 125 (1936) 
? Bassett, Bedwell and Hutchinson, J Chem Soc , Part II, 1412 (1936) 
* Haldar, B C , Scvence and Culture, 14, 340 (1949) 


An Improved Method of Detecting Sugars 
on Paper Chromatograms 


Mosr of the methods of detection of sugars depend 
upon the formation of furfurals by the treatment of 
the sugar with mmeral acid or fairly strong organic 
acid (for example, trichloracetic acid), and subsequent 
formation of a coloured compound with an amme or 
a phenol The most common faults of the reagents 
hitherto tred aie (l) a partial destruction of the 

~“paper, making it fragile, (2) a dark background 
colour, (3) poor distinction between the various 
classes of sugars 

To avoid the destructiveness of large quantities of 
mimeral acid, we decided to try various phenols and 
amines with traces of hydrochloric acid The use of 
very dilute aqueous hydrochloric acid or aqueous/ 
alcoholic acid did not prove successful Success was 
obtained, however, with solutions of phenols and 
amines ın absolute alcohol to which small quantities 
of acid (0 1-0 5 ml of 4 N hydrochloric acid) had 
been added It was found later that improved results 
were obtamed by decreasing the volatility of the 
reagent by the addition of n-butanol to the mixture 

7 The best results were obtamed with a §-naphthyl- 

, amme spray of the followmg composition absolute 

» alcohol 50 ml , n-butanol 50 ml, 3 8 N hydrochloric 
acid 0 4 ml, water 0 2 ml, $-naphthylamme (pure) 
0 1 gm, ferric sulphate 10 per cent solution, 1 drop 
Spray evenly and dry at 160-170° for about ten 
munutes 
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Fructose ıs the first to show and gives a bright 
yellow spot, changing to yellow-brown ‘This 3s 
characteristic of fructose and those oligosaccharides 
which yield fructose on hydrolysis Methyl pentoses 
behave similarly, but give a duller yellow The pent- 
oses appear rather slowly and give a bnght pink-red 
colour Aldoses give a hight brownish colour The 
method gave positive results with the following 
sugars aldohezoses mannose, glucose, galactose , 
ketohexoses. fructose, sorbose, pentoses arabi- 
nose, ribose, lyxose, xylose, methyl pentoses 
rhamnose, fucose, d2saccharides maltose, cello- 
biose, lactose, melibiose, sucrose, tzsaccharides 
raffinose 

The paper ıs unaffected by the acid even at such 
a high temperature as 170° and the background 
colour 1s very pale 

L NOVELLIE 
National Chemical Research Laboratory, 
South African Council for Scentrfic and 
Industrial Research, 
Pretoria 
June 12 


C,, Unsaturated Acids of Butterfat 


It has been generally assumed that the Cy, un- 
saturated acids of butterfat comprise maimly olere 
acid with some octadecadienoie acid (3-5 per cent 
of the total fatty acids) and traces of octadecatrienoic 
acid (cf Hilditch!) In this Laboratory the Cy, 
unsaturated acids of New Zealand butterfat have been 
submitted to alkali isomerization using the technique 
of Hilditch, Morton and Riley’, and it has been found 
that the octadecatrienoic acid content is of the same 
order as that of the octadecadienore acid, as shown 
in the accompanying table 


COMPOSITION OF THE Cy, UNSATURATED ACIDS OF BUTTERFAT 
(Results expressed as a percentage of the total Cis unsaturated acids) 














| A i Octadecadienoic Octadecatnenoie 
ample 
| Non-con-j, Con- || Non-con-} Con- 
| jugated | jugated || jugated | jugated 
New Zealand butter- 1 27 1 31 314 Trace 
fat (churned 28/6/48) 
(Methyl esters sap 
equiv 295 7,10d val 
94 0) 
New Zealand butter- 4 63 0 51 2 83 0 06 
fat (churned 14/3/49) 
(Methyl esters sap = 
equiv 294 9,10d val 
97 7) 
Enghsh butterfat (Hil- 20 20 02 Trace 
ditch and Jasperson, 
ref 3) 








It ıs thought that the differences ın octadecatrienoic 
acid content between the New Zealand and English 
butterfats examined may be due to differences in 
lamolenie acid content of the diet, the Enghsh butterfat 
being possibly from animals which had been stall-fed, 
whereas the New Zealand butterfat 1s produced 
almost entirely from a pasture diet, the mam fatty 
acid constituent bemg Imolenie acid From time to 
time imvestigators** have indicated the probable 
presence of traces of linolenic acid ın butterfat, and 
more recently Mattsson®, using spectroscopic measure- 
ments after alkali isomerization, has ınferred the 
presence of substantial amounts (0 7-2 0 per cent) m 
Swedish butterfat By fractional distillation of the 
methyl esters, Mattsson was able to attribute the 
observed absorption at 232 mu and 268 my almost 
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entirely to C,, unsaturated acids It 1s admutted, 
however, that 1t had not been definitely shown by 
isolation of pure hexabromide or of other derrvatives 
that butterfat does contam Imolenie acid 

In this Laboratory, by submitting butterfat acids 
to low-temperature crystallization from acetone at 
—50° C, followed by fractional distillation of the 
methyl esters, a concentrate of highly unsaturated 
Cis acids (iodine value 151 3) was obtamed Bro- 
mination of this concentrate under the conditions 
described by White and Brown’? yielded hexabromo- 
stearic acid (mp 180-181°, not depressed on 
admixture with authentic hexabromostearic acid) ın 
amounts corresponding with the presence of 14 02 
per cent lmolenie acid, as compared with 14 99 per 
cent obtained by the alkal: isomerization technique of 
Hilditch, Morton and Riley? There seems, therefore, 
little reason to doubt that the octadecatrienoie acid 
content of New Zealand butterfat consists almost 
entirely of linolenic acid On the other hand, ın 
agreement with the extensive researches of Hulditch? 
on English butterfat, 1t appears most improbable that 
the octadecadienoic acid of New Zealand butterfat 
18 linoleic acid, as the ether-soluble, petroleum ether- 
insoluble bromides yielded no tetrabromostearic acid 
(mp 114°), even when submitted to_recrystallization 
from hot petroleum-ether according to the technique 
of Hilditch and Shorland®, by which ıt 1s possible to 
detect small amounts of added lnoleic acid m admrx- 
ture with other polybromides These findings may be 
contrasted with those of White and Brown’, who 
claim to have established ın samples of butterfat that 
two-thirds to three-quarters of the octadecadienoic 
acid is ordimary linoleic acid The detailed report of 
this work ıs awaited with mterest 

It has been previously suggested” that animal fats 
may be divided mto two classes, homolipoid and 
heterolipoid, according to whether or not their com- 
position is readily affected by the meorporation of 
dietary fatty acids Beef tallow*! has been shown to 
contain not more than traces of linolenic acid, while 
the present vestigation establishes the presence of 
appreciable amounts of Imolenic acid in milk fat It 
appears, therefore, that not only are there species 
differences ın regard to the influence of the dietary 
fat upon the composition of the depot fat, but also 
that withm a given species the various fats are 
affected m. varying degrees by the composition of the 
dietary fat 

F B SHORLAND 
Fats Research Laboratory, 
Department of Scientific and 
Industrial Research, 
Wellington, 
New Zealand 
June 21 


1 ¥ilditch, T P, “The Chemical Constitution of Natural Fats”, 116 
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Instantaneous Electron Transfer and 
Interaction Absorption 


Isoropic exchange by electron transfer between 
complex ions contammg an element in different 
oxidation states has been demonstrated for quite a 
number of elements In some instances, such as + 


[Fe(CN),]= + [Fe*(CN),J= = 
: [Fe*(CN),]= + [Fe(ON),J= 


the exchange 1s so rapid as to seem instantaneous? 
Systems containmg an element m two oxidation 
states sometimes exhibit abnormally deep and intense 
colorations For example, crystals of (NH,),SbCl,, 
which are beheved to contam the complex ions 
[SbCl] and [SbCl], are jet black? The coloration 
of both sohd (NH,),SbCl, and rts solutions 18 so much 
more intense than that produced by the component 
complex ions separately that ıt 1s described as arising 
from interaction absorption 
An attempt has been made recently to test the 
hypothesis that there ıs a correlation between mstant- 
aneous exchange by electron transfer and mteractior 
absorption? The result was meconclusive, mamly 
because of the great difficulty of deciding whether 
any exchange involving radioactive isotopes is 
instantaneous or not There is apparently no sure 
way of discovermg whether an exchange involving 
radioisotopes occurs in solution before separation, or 
whether ıt occurs durmg the separation of oxidized 
and reduced forms of the complex ions‘ 
Because it 1s possible to detect rapid electron 
transfer without any chemical or physical separa- 
tion of oxidized and reduced forms, the system 
p-[Os!l(dipy)s] (C10,): and x-[Os™(dipy),] (C104); 
lends itself to testing the hypothesis that rapid electron 
transfer ıs accompanied by interaction absorption 
We have accordingly examined mixed solutions of 
[Os4(dipy)s] (ClO,)2 and [OsI(dipy),] (ClO,), for 
interaction absorption mm the region 7,000-4,000 A 
In view of the high dilution of the solutions used 
(5 x 10+ M), for which exchange was complete m 
less than 15 sec , 1b ıs perhaps not surprising that we 
failed to find any mteraction absorption Neverthe- 
less, the faalure does prove that there is no correlation 
between the two phenomena 
Since these experments were completed, Bonner 
has shown that even im solutions which exhibit nter- 
action absorption (solutions contammg trivalent and 
pentavalent antimony), electron transfer may be 
quite a slow process Further evidence against the 
above hypothesis has been adduced by Pauling* in a 
discussion of the origin of the colour of crystals of 
Cs,Au,Cl,, which are black The existence m these 
crystals of two distinct complexes, namely, hnear 
[AuCl and square (AuNICl,)-, rules out the possi- 
bility that the mtense colour is due to resonance of 
elections among the metal atoms 
F P Dwyer 
E C Gyarras 
D P MELLOR 

Department of Chemistry, 

University of Sydney 
June 26 
1 Thompson, J Amer Chem Soc ,'20, 1045 (1948) 
* Elhott, N, J Chem Phys , 2, 298 (1934) 


> Whitney, J , Browne, C I , McConnell, H , and Davidson, N , Brook- 
haven Conference Report, Chemistry No 2, p 196 (1948) 


ae R J, and Wahl, A C, J Amer Chem Soe, 71, 3137 


* Bonner, N A,J Amer Chem Soc , 71, 3909 (1949) 
*Paubng, L , Chem Eng News, 25, 2970 (1947) 
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FORTHCOMING EVENTS 


(Meeting marked with an asterisk * 18 open to the public) 


Monday, October 30 


INSTITUTION OF ELECTRICAL ENGINEERS, RADIO SECTION (at Savoy 
Place, Victora Embankment, London, W C 2), at 530 pm —Dis- 
cussion on ““Projection- versus ‘Direct-Viewing Television ın the Home” 
(to be opened by Mr W T Cocking) 


Tuesday, October 3! 


MANOQHESTER GEOGRAPHICAL Society (in the Geographical Hall, 16 
St Mary’s Parsonage, Manchester), at 630 pm—Mr J R Hulme 
“Bermuda and the West Indies” 

SOCIETY OF INSTRUMENT TECHNOLOGY (at the Royal Society of 
Tropical Medicine and Hygiene, Manson House, 26 Portland Place, 
London, W 1), at 630 pm—Mr A R Aikman “The Frequency 
Response Approach to Automatic Control Problems” 

ROYAL ANTHROPOLOGIOAL INSTITUTE (1n the Anatomy Theatre, Uni- 
versity College, Gower Street, London, W C1), at 8 pm —Prof 
W E Le Gros Clark, FRS,and Dr L S B Leakey “The Miocene 
Apes of Kenya” 


Wednesday, November | 


ROYAL SOCIETY or Arts (at John Adam Street, Adelphi, London, 
WO2),at 230 pm——Mr Ernest W Goodale ‘‘Celebrating a Great 
Centenary” (Inaugural Address) 

UNIVERSITY oF LONDON (at Bedford College for Women, Regent’s 
Park, London, N W 1), at 515 pm—Sw David Brunt, FRS 
“Weather Lore” (Stevenson Lecture) 

SOCIETY OF PUBLIO ANALYSTS AND OTHER ANALYTICAL CHEMISTS 
(at the Chemical Society, Burlington House, Piccadilly, London, 
W 1), at 7 pm—Scientific Papers 


Thursday, November 2 


CHEMICAL SOCIETY (at Burhneton House, Piccadilly, London, W 1), 
at 230 pm —Symposium on “Tropolones and Allied Compounds” 
(troduced by Prof J W Cook, FRS) 

ROYAL Society (at Burlington House, Piccadilly, London, W 1), 
at 430 pm-—Mr W K Burton and Mr N Cabrera “Equhbnum 
Structure of Crystal Surfaces’, Mr W K Burton, Mr N Cabrera 
and Mr F © Frank “A Theory of Growth of Real Crystals” 

MINERALOGICAL Socrety (at the Geological Society, Burhngton 
House, Piccadilly, London, W 1), at 5 p m — Scientific Papers 

INSTITUTION OF ELECTRICAL ENGINEERS (at Savoy Place, Victoria 
Embankment, London, W C 2), at 5 30 p m —Discussion of a Report 
on “The Education and Training of Electrical Technicians’ (to be 
presented by Sir Arthur Fleming) 

BRIVISH INSTITUTION OF RADIO ENGINEERS, MERSEYSIDE SECTION 
(at the Electricity Board Service Centre, Whitechapel, Liverpool), at 
630 pm—Mr D W Heightman ‘Propagation of Metric Waves 
beyond Optical Range” 

CHEMICAL SOCIETY, NOTTINGHAM SECTION (joint meeting with the 
UNIVERSITY CHEMICAL SOCIETY, in the Chemistry Lecture Theatre, 
The University, Nottingham), at 630 pm—Prof O W Shoppee 
“The Cortisone Problem” 

CHEMICAL SOCIETY, BRISTOL SECTION (joint meeting with the 
ROYAL INSTITUTE OF CHEMISTRY and the Soclety OF CHEMICAL 
INDUSTRY, in the Chemistry Department, The University, Bristol), 
at?pm—Dr J S Anderson “The Hahn Emanation Technique” 

UNIVERSITY oF LONDON (in the Chemustry Theatre, University 
College, Gower Street, London, W C 1), at 7 p m —Prof R A Fisher, 
FRS “Creative Aspects of Natural Law” (Arthur Stanley Eddington 
Memorial Lecture) * 

BRITISH INSTITUTION OF RADIO ENGINEERS, NORTH-WESTERN 
SECTION (in the Reynolds Hall, College of Technology, Manchester), 
at 715 pm—Mr W R Cooper “Communication Cables” 

INSTITUTION OF WORKS MANAGERS, BRISTOL BRANCH (at the Royal 
Horen Bristol), at 715 pm—Mr J C W Stead “Tıme Study and 
neentives”” 


Friday, November 3 


CHEMICAL Sooty, Sr ANDREWS AND DUNDEE SECTION (joint 
meeting with the St ANDREWS UNIVERSITY CHEMICAL SOCIETY, in 
the Chemistry Department, United College, St Andrews), at 5 pm — 
Prof J N Davidson “Chemical Aspects of the Cell Nucleus” 

BRITISH PAPER AND BOARD MAKERS’ ASSOCIATION, TECHNICAL 
SECTION, NORTHERN DIVISION (at the Engineers’ Club, Albert Square, 
Manchester), at 7pm-—Dr E Waters “The Psychology of Colour’ 


Saturday, November 4 


ROYAL INS.ITUTE OF CHEMISTRY (1n the Zoology Lecture Theatre, 
The University, Reading), at 230 pm—Dr G W Scott Biar 
“Recent Developments in Rheology” 

BRITISH INTERPLANETARY Soorery (in the Tudor Room Caxton 
Hal, Westminster, London, 8 W 1), at 6 pm —Mr J „Humphnes 
“The Earth's Atmosphere’, Mr T R F Nonweiler Problems of 
High Speed Missiles entering the Atmosphere” 





APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
“before the dates mentioned 
LECTURER IN CHEMISTRY up to special degree standard—The Clerk 
to the Governors, South-East Essex Technical College and School of 
Art, Longbridge Road, Dagenbam, Essex (November 4) 
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ASSISTANT (female) IN THE ECONOMICS AND STATISTICS SECTION of 
the Commercial Department, at headquarters in London, for the 
collation, analysis and interpretation of statistics relating to the 
production, distribution and sales of electmcity to consumers—The 
Director of Establishments, British Electricity Authority, British 
Electricity House, Great Portland Street, London, W 1, quotang 
AE 111 (November 6) 

LECTURER and an ASSISTANT LECTURER IN GEOGRAPHY—The 
Secretary of University Court, The University, Glasgow (November 11) 

ASSISTANT LECTURER IN INORGANIO AND PHYSICAL CHEMUSTRY— 
The Registrar, Queen Mary College, Mile End Road, London, Ei 
(November 13) 

DIRECTOR OF THE NEW HORTICULTURAL CENTRE of the Ministry 
of Agneculture at Loughgall, County Armagh—The Secretary, Civi) 
Service Commission, Stormont, Belfast (November 13) 

REGIONAL Director for the North Region of the County Advisory 
Service—The Secretary, West of Scotland Agricultural College, 6 
Blythswood Square, Glasgow, C 2 (November 13) 

LECTURER IN PSYCHOLOGICAL MEDiIcINE—The Secretary of Univer- 
sity Court, The University, Glasgow (November 15) 

HM INSPECTORS OF FACTORIES, Class II (men and women), 1n the 
Ministry of Labour and National Service—The Secretary, Civil Service 
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AIR RECONNAISSANCE AND 
ARCHAZOLOGICAL DISCOVERY 


IR photography ıs now recognized as a means 
of archeological discovery which yields results 
unobtainable by any other method This special 
applicability 1s due to the power of an aerial camera 
to record the earth’s surface comprehensively, ın- 
cludimg not only all major features shown on, large- 
scale maps, but also many minor and often transient 
details that maps do not present The present form 
of any given, landscape ıs the result of a long and 
complicated development by Nature and man, and 
each feature in 1b reflects some part of that process 
That is why air photography has come to be ex- 
tensively used for geological survey, smce the detailed 
picture of physical features which ıt affords often 
supphes information about geological structure 
Artificial elements ın a landscape, on the other hand, 
include not only the present cultural pattern but also 
1emams of every period since man first left his mark 
upon the surface The most obvious of these remaims 
still exist above ground, and embrace a wide variety, 
from structures in earth or stone, belongmg to pre- 
historic and Roman, times, to medieval villages, 
castles and abbeys, all plain to see and readily studied 
on the ground Yet they also imelude very many 
structures, now covered by arable land, which have 
been so reduced or masked by agriculture that they 
are difficult to plan, and often scarcely perceptible 
to an observer walking over them Such sites may 
be effectively photographed ın mornmg or evening 
sunlight when low banks and ditches cast the long 
shadows that emphasize mimor features in famt 
1elief 
In the right conditions, however, air photogiaphy 
has much to reveal of buried features of which there 
are no surface traces whatever Land which has long 
been under plough may cover completely obliterated 
ancient sites An air observer may see them outlined 
or patterned by differences ın the soil, or m, the colour 
and growth of vegetation above them Such soil- 
marks or crop-marks often give an extraordimarily 
detailed picture of buried features In fact, photo- 
graphs taken under good conditions may not only 
disclose a new site, but also, by showing its detailed 
plan, mdicate clearly 1ts characte: and period 
These principles, simply enough stated, cover a 
wide range of conditions, for ın practice the revelation 
of a given site depends upon the soil, the vegetation 
and its state of giowth, and the weather, both at the 
tıme of photography and during the preceding season 
In general, long-rooted cereals, viewed ın late sprmg 
and early summer, give the most sensitive renderings 
Root crops, 1f they respond at all, give only a blurred 
image of major disturbances ın the soil Grass is 
seldom responsive, except in drought Thus m any 
given year only a certam proportion of agricultural 
land is hkely to yield results , but if a site ıs observed 
over a period of years ıt will sooner or later be in the 
right state for observation, as each year brings 
different crops to each field in rotation Nevertheless, 
the limitations described are heavily outbalanced by 
the vast quantity of material available The maim 
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problem to-day 1s not the finding of new sites, but 
rather how best to record the mformation m 
the limited tıme available for observation, for each 
group of subjects has its season Earthworks m open 
country are best photographed in winter and spring, 
when least obscured by vegetation, and when the 
sun 1s low Soul-marks go with the fresh ploughing 
im autumn and early sprig Crop-marks, by far the 
most productive source of new discoveries, demand 
observation m spring and early summer, while crops 
are still green, 

Present agricultural conditions in Great Britam 
offer exceptional opportunities for this work and 
create @ new urgency Land development is now 
planned on an, increasing scale, exploitation, of land 
not normally brought under the plough, the so-called 
marginal land, mevitably affects many earthworks, 
so that ether the last chance ıs now passmg of 
observing them m unploughed state, or new oppor- 
tunities are coming for viewmg the same works as 
crop-marks This information may be recorded m 
two ways There are high-altitude vertical photo- 
graphs taken for another purpose, such as the 
National Air Survey. But these photographs are 
secured at any convenient tıme of the year, and 
therefore crop- and so1l-marks only occur m them by 
chance Then greatest value to archeology lies in 
their record of earthworks m grass or moorland which 
have hitherto escaped notice on the ground Scrutiny 
of all such photographs, especially of unploughed 
land, 1s thus well worth undertakmg, and their 
relatively small scale ıs partly compensated by the 
fact that they overlap and may be viewed stereo- 
scopically But ıt ıs the second method of photo- 
graphy that is the better This ıs low-altitude 
reconnaissance specially undertaken for the purpose 
and planned im relation, to particular needs at the 
appropriate time for observation g 

Some of the results of the appheatıon of air photo- 
graphy, and particularly the planned reconnaissance, 
have become common, knowledge The Stonehenge 
Avenue, the prehistoric religious site at Dorchester, 
ın Oxfordshire, Celtic fields on Salisbury Plam, and 
Roman town-plans at Caistor-by-Norwich or at St 
Albans, aie outstandimg examples m Great Britain 
Special reconnaissance flights undertaken each sum- 
mer since the Second World War have yielded a large 
quantity of material, ulustrating many periods of 
prehistory and history In the Neolithic age, a 
number of new examples of the cursus, a very long 
and narrow rectangular ditched enclosure, has been 
found, extending the known area of distribution of 
these monuments Photographs of Neolithic hill-top 
camps disclose fresh details of these sites Dıs- 
coveries of new religious monuments have been made 
at Birrens 10a Dumfriesshire, at Coupland (Northum- 
berland) and at Elston (Notts) 

A large number of Iron-Age hull-forts has been 
photographed from the air Not only have new forts 
been, discovered ın this way, but also knowledge of 
sites already known, has been, greatly creased, since 
photographs show that the forts have often under- 
gone an unexpectedly long and complicated structural 
development Native villages and prehistoric agri- 
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culture are other subjects 1Hlumimated by air photo- 
graphy Many ancient earthworks are difficult to 
date m isolation, but an am photograph will often 
show them ın visible relationship to known remains, 
thus either establishing their relative age or showmg 
where planned excavation can attack the question 

Aur photography has greatly mereased our know-?™ 
ledge of both the military and civil districts of Roman 
Britam In the north a large number of new forts, 
signal-stations and temporary camps has been found 
along already known, lines of advance, and elsewhere, 
in districts not previously known to have been, pene- 
trated, as, for example, western Dumfriesshire and 
Galloway In the south, the discovery of military 
sites on Watling Street offers an unexpected chance 
of learnmg about the early history of the Roman 
conquest Important discoveries have been made in 
the crvilian sphere One hundred acres of the plan 
of the tribal capital of Wroxeter m Shropshire have 
been recorded on air photographs that reveal not 
only the street-plan but also publie buildings, shops 
and large town-houses, and even mosaic or concrete 
floors In the smaller towns significant new features 
have been seen and photographed at Catterick, Ken- 
chester, Stretton Bridge, Irchester and Mildenhall 
(Wiltshire) Country houses, Romano-British villages 
and the associated fields are othe: subjects upon 
which aw photography has thrown much light 

Earthworks of the Dark Ages and of the medieval 
period call for detailed examimation from the air 
Existing remains are often difficult to recogmze and 
to mterpret , but ıt should be possible to date them 
in relation, to other features Traces of abandoned 
medieval villages are common m many parts of 
Britain A comprehensive air survey showing these 
settlements, their drove-roads and related agriculture, 
would provide invaluable material for historical and 
economic studies 

The early history and prehistory of Brita can 
thus be studied from the air more effectively than m 
any other way yet available It is of the greatest ' 
umportance and urgency to record this rich historreal 
material now The surface of Britam is to-day under- 
going change at a greater rate than ever before New 
building, open-cast mining, afforestation and more 
intensive agriculture are covermg or obliterating 
large areas of countryside and effectively destroying 7 
any archeological sites that lie there While land 
utilization can take account of visible remains, 
planning based upon visible remains cannot allow for 
sites which leave no trace on the surface Yet it 18 
these sites that often contam the most mmportant 
material for history 

A planned programme of air photography over the 
next few years ıs the only possible way of securmg 
the necessary record Moreover, the time available 
1s limited In many cases ıt will be either now or 
never, for the opportunity once lost will never return 

It must be emphasized that the very 1:chness*+ 
of the British Isles in crowded and super:mposed 
cultures makes them an area of unique importance 
for regional and historical studies, a heritage not 
merely of national value but also one in which all 
the civilized world may claim a share 
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EINSTEIN AND RELATIVITY 


The Meaning of Relativity 
By Albert Emstein Fourth edition. Pp v-+146 
(London Methuen and Co, Ltd, 1950) 7s 6d net 


"THIS book is a new (the fourth) edition of Em- 
stein’s Stafford Little Lectures, delivered m May 
1921 at Prmceton University, supplemented by two 
appendixes, one on the ‘“Cosmologic Problem”, the 
other on the “Generalised Theory of Gravitation” 
It 1s the latter appendix which will attract the 
attention of physicists and mathematicians, because 
it contains the first complete account of Einstem’s 
new attempt to establish by a priors reasoning the 
fundamental law of physics But this appendix can- 
not be properly understood without a careful study 
of the whole book, and whatever the reader may 
think of the somewhat hazy view from the summit, 
he will enjoy the path which leads up to ıb In fact, 
Ennstein’s presentation of the special and the general 
pelativity 1s so simple, clear and convincing, that ıb 
can not only be recommended to students as a first 
“mtroduction, but will also provide maternal for 
thought to scholars who are interested ın the logical 
and empirical basis of the theory The last chapter 
of the book ends with a consideration of Mach’s ideas 
about the orgm of mertia m connexion with the 
question of whether space is finite and closed, or 
infinite and open This cosmologic problem is taken 
up in a wider frame in Appendix 1, which gives an 
account of Friedman’s original theory Later con- 
tributions to the theory of the expanding unrverse, 
the work of Lemaitre, Robertson, Eddington, Milne 
and others, are not mentioned 
Appendix 2 ıs a confession of Emstem’s deepest 
convictions about the structure of the maternal world, 
which have alenated him from the general trend of 
contemporary physics He starts with the remark 
that the fundamental law of general relativity, which 
equates the contracted curvature tensor of space- 
time to the energy tensor of matter, 1s unsatisfactory 
because of its dualistic character, and he proclaims 
his aim to establish a unitary theory, m which there 
exists only one field, subject to a law of the form 
some generalization of the curvature tensor is zero 
No separate energy tensor of matter ought to be 
introduced , 16 should later appear automatically if 
the new equations of the unitary field are split ın two 
parts, one representing the action of merta and 
gravitation, the other the rest of physical phenomena 
~ The natural way of obtammg the postulated 
generalization ıs, accordmg to Emstem, the imtro- 
duction of a metric tensor gz; which is not sym- 
metrical It can, of course, be split to a symmetric 
and skew-symmetric part, and it might be expected 
that the latter has something to do with the electro- 
magnetic field The objection may be raised that 
these asymmetric gz are not an irreducible set of 
quantities, since each of the two parts ıs by itself a 
tensor Einstein rejects this group-theoretical pomt 
of view as not bemg the only relevant one, and shows 
that a coherent tensor calculus based on the non- 
symmetrical metric tensor can be developed and 
leads to reasonable results Thus Emstem arrives at 
field equations of the formal type required The 
main difficulty 1s the proof of the compatibility of the 
equations The question now arises whether Ein- 
stein’s equations fulfil his expectations of providing 
the foundations of a rational theory of matter There 
1s, however, no answer, the book ends with the 
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sentence that these equations “form a system, of 
utmost simpheity, compatible ın the usual sense” 
No solution and no discussion of the physical content 
are given 

What we have before us might therefore be better 
desc1ibed as a programme than a theory E:znstem 
obviously hopes that his equations may have solu- 
tions which lead to the localization of energy, 
usually described as quanta, and to the laws of 
distribution of these quanta in agreement with wave 
mechanics 

The motive behind this programme is E:nstein’s 
well-known philosophical attitude He believes that 
quantum méchanics ıs unsatisfactory, because it 
describes, not the behaviour of an objective world, 
but rather the reaction of the physical objects to the 
experimental conditions ‘Therefore he tries to find 
a theory of the classical type of such refined structure 
that ıt contains the essential features of atomistics 
and quantum theory as consequences There are at 
present few physicists who share this view How- 
ever, most of them will agree with Emstem that the 
final synthesis of relativity and quantum theory has 
yet to be made Max Bory 


TOWN PLANNING 


Cities in Evolution 

By Patiick Geddes Edited by the Outlook Tower 
Association, Edinburgh, and the Association for 
Planning and Regional Construction, London New 
and revised edition Pp xxx: + 241 (London 

Wulhams and Norgate, Ltd , 1949) 18s net 


“(NITIES ın Evolution” was first published ın 1915, 
just after the total loss of Geddes’s first Town 
Planning Exhibition en route to India, and, apart 
from his earlier comprehensive study of the town 
planning of Dunfermline, undertaken at the request 
of Andrew Carnegie and published in 1903 under the 
title “City Development”, ıt ıs the only book on 
civics and urban development that Geddes wrote 
The book was intended to help the citizen to under- 
stand urban processes and to secure his active 
co-operation m urban development Geddes’s mme- 
diate influence was mamly direct and personal, but 
probably no one has done more to inspire the planning 
of cities and of regions to-day, and the reappearance 
of a volume which has so long been out of print 
should enable a new generation to judge for them- 
selves how much the best elements in such planning 
owe to the thought of Geddes 
The present volume, however, 1s not simply a 
reprint of the ongmal edition Four chapters in that 
edition, those dealmg with the homes of the people, 
the housing movement, a town-planning tour m 
Germany, and recent progress in housmg and town 
planning, and all but two paragraphs of a chapter on 
German organisation have been omitted as being no 
longer of mwnterest Most of the deletions, which have 
been agreed between Dr A Geddes, Mr Phipps 
Turnbull and Sn George Pepler are fully justified, 
and any omissions are more than balanced by the 
melusion of fresh material which gives the modern 
reader a clearer idea of the range of Geddes’s social 
philosophy The introduction mcludes an extract, 
dealing with the Valley Section, from a lecture given 
by Geddes at the New School of Social Research in 
New York City in 1923, which illustrates his use of 
the historical and geographical survey of occupations 
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as an approach to regional development and city 
planning Illustrations selected from Geddes’s second 
Town Plannmg Exhibition are accompanied by a 
text drawn from his catalogue to the first Exhibition 
These illustrations replace the origmal ulustrations 
for the book Next, in an appendix, his diagram of 
the Notation of Life 1s reproduced with an explanatory 
note on it by Geddes himself, and an appreciation of 
the importance of the contribution of his graphic 
presentation of interrelated phenomena to the growth 
of a synthetic or umtary form of thought A chapter 
from Geddes’s “Sunday Talks with my Children”, and 
a description with extracts from his final Dundee 
lecture, “A Botanist Looks at the World”, completes 
the new material 

The outstandmg impression on reading or re- 
reading this representative sample of Geddes’s thought 
on erties and on civilization is the relevance of much 
of his views to post-war planning and reconstruction 
to-day , and the remarkable extent to which he has 
anticipated, where he may not have inspired, com- 
paratively recent developments or trends of thought 
Geddes’s approach to his subject was coloured by his 
trammg as a biologist, and his general habit of mind 
also made him an ccologist long before ecology was 
regarded as a special discipline In this book he 1s 
arguing on the lines that to-day have led to the 
establishment of the Nature Conservancy or, nm @ 
wider field, mspired the holding last year at Lake 
Success of the United Nations Scientific Conference 
on the Conservation and Utilization of Resources, 
though he has tended to overestimate the direct 
effect of technical advances on social life, and to 
underestimate the extent to which surviving social 
institutions and customs can subvert both science 
and technology 

That, of course, only justifies Geddes’s concentration 
on education rather than politics as the primary task 
Mr Lewis Mumford, who freely acknowledges his own 
indebtedness to Geddes, has, mdeed, characterized 
Geddes’s most important contribution to the planning 
of erties, not as that of a bold mnovator ın urban 
planning, but as an ecologist, as the patient mvesti- 
gator of historical omgms and social traditions and 
of dynamic biological and social interrelationships 
He had grasped forty years ago the latent idea of the 
neighbourhood unit and the essential importance not 
only of the individual but also of the small group in 
which the free expression of personality, of interest 
and of service 1s possible His outlook and method 
contribute to the planning of to-day precisely those 
elements that the administrator and bureaucrat are 
prone to disregard or omit Each valid scheme, 
Geddes insists, should and must embody the full 
utilzation of local and regional conditions, and be 
the expression of local and regional personahty 

“Cities in Evolution” ıs a book to be read and 
studied not only by all responsible for town and 
country planning or concerned with any aspect of 
social or physical planning, but also by those 
who are concerned with the whole problem of local 
government and the maintenance or emergence of 
conditions in which an effective democracy 1s possible 
Geddes makes plam in this book the ummense com- 
plexity of the whole subject of town or city planning 
~—the necessity for tıme and patience and care of 
detail, the meticulous regard which must be paid to 
the interrelation of past and future But, most of 
all, he emphasizes the rmportance of the human scale 
and the human purpose above all merely mechanical 
requirements, and of a readiness to leave an essential 
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part of the process to the ultimate consumers or 
citizens who are most mtimately concerned with ıb 
For that msistence upon sympathy and human 
understanding, upon—to use the phrase that he and 
Branford comed—the resorption of government, the 
reappearance of this exposition of Geddes’s philosophy 
of planning ıs to be welcomed The book should be 
widely road and appreciated, and may well give a 
fresh umpetus to creative thought ın this field, as well 
as check some of the excesses which have marred 
some post-war developments R Brightman 


PSYCHOLOGICAL ILLNESS 


Textbook of Abnormal Psychology 

By Prof Carney Landis and M Marjorie Bolles 
Revised edition Pp xm+634 (New York The 
Macmillan Company, London Macmillan and Co, 
Ltd, 1950) 37s 6d net 


HIS is a revised version of the authors’ previous 

text-book, and they say with truth that ıt 1s 
significant that ther book has become outdated 
within five years There used to be a complamt 
against text-books that they were copied from each 
other and contamed no recent work It was easy to 
discover this, smce poor documentation made ıt 
impossible to find the origm of the material presented 
No one can make a similar complamt agaimst this 
excellent text-book At the end of each chapter there 
is a list of ten to fifteen references, mamly from 
journals, and in the front are acknowledgments of 
direct quotations, figures and tables used in the 
compilation 

The authors attempt to give a fair presentation of 
the known facts of psychological illness, and although 
case-histories are given they are not used, as 18 so 
often the case, to pad out the work, but are really 
ulustrative of the diseases described 

The book ıs divided into five sections. The first 1s 
mainly imtroductory but meludes a chapter on 
psychopathology This is eclectic and mecludes the 
work of Kretschmer, Kraepelin, Meyer and Freud 
The second section ıs devoted to descriptions of 
various mental diseases with ulustrative cases The 
third is explanatory, with chapters on heredity, 
culture and environment, development and so on 
Section 4 ıs devoted to psychopathology and ıs 
influenced by the old-fashioned functional psychology 
—1t gives disorders of sensation, impairment of 
intellect, diseases of volition and so on, as if these» 
were separate entities The authors very reasonably 
excuse this by pointing out that they do so because 
“(a) ıb brmgs the material ın Ime with normal 
psychology, and (b) most of the psychological experi- 
ments have been conducted and reported ın these 
terms Until such time as a more adequate system 
of classification of psychological phenomena 168 
formulated, and until the facts now arranged in the 
older classifications are translated mto some new 
system, the conventional system, admittedly unsatis- 
factory, is stall preferable”? The final section is 
concerned with psychodiagnosis, the law and treat- 
ment. 

In general, the illustrations of diseases, most of” 
which are drawings, are good, but one or two fall 
from the high standard, for example, the sketch of 
a cretin on p. 272 does not show the characteristics 
of the disease sufficiently to help m diagnosis to those 
unfamihar with the condition 
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The descriptions are good, and the book avoids 
he excessive Americanisms which are so irritating 
imd puzzling to those who have not hved m the 
Jnited States The care with which the book has 
seen compiled makes ıt a pleasure to look up a fact, 
ind the reader can be sure of finding the latest 
nformation on almost any psychiatric subject 

CLIFFORD ALLEN 


ESSENTIAL OILS OF-THE CITRUS 
AND MINT FAMILIES 


The Essential Oils 
By Dr Ernest Guenther Vol 3 Individual Essential 
Oils of the Plant Famıhes Rutaceae and Labiatae 


Pp xvi + 777 (New York D Van Nostrand Co, 
Inc , London Macmillan and Co, Lid, 1949) 
75s net 


N this third volume Dr Ernest Guenther begins to 
speak of trees, though, inverting Solomon’s order, 
he has placed the hyssop near the begining of his 
discourse and reserved the cedar, no doubt, for later 
treatment The order chosen 1s, in fact, that of 
commercial importance, giving priority accordingly 
to the two botanical families which include pepper- 
mint, lavender and the citrus group 
The alternative of classification on a taxonomic 
botanical basis may well have appeared a tempting 
one A phylogeny of plants in terms of their chemical 
components, elegantly illustrating the achievements 
of the morphologist and resolving his dilemmas, 
seems one of the most attractive prospects which 
chemistry may still have to offer Bold spirits, 
quoted in Dr Guenther’s first volume, have already 
“distinguished species mdistinguishable by ordinary 
morphological techniques, on the basis of the produc- 
tron of oils of different chemical composition” A 
more modest example from the present volume, 
namely, Fuyita’s chemical demonstration of the 
interrelations of fifteen species of the tangled labiate 
genus Orthodon, may be mentioned as noteworthy, 
masmuch as Fujita’s work ıs not otherwise easily 
accessible 
On the other side, the present volume cites cases of 
distinctly different oils bemg produced im identical 
conditions by trees showing, at most, the differences 
of horticultural strains of one and the same variety 
-Throughout the book, moreover, there is ample 
evidence of the dependence of essential-oil composi- 
tion on the phase of maturity of the plant, and on 
geographical, ecological and less tangible factors, 
some of which are further detailed below If a 
taxonomy by essential-o1l content is ever to be 
constructed, Dr Guenther’s work will provide a rich 
quarry of the necessary material, and the “table or 
key showing the classification of the oils according to 
a modern botanical system”, envisaged as an item m 
lis final volume, must be awarted with interest 
For the present, however, the choice of a perspective 
which relegates this mistier outline to the background 
seems well advised 
x These volumes may therefore be taken as primarily 
for the benefit of essential-oll producers and con- 
sumers and the analysts who advise them There is 
much wisdom m the warning that “the two points of 
view—one aimed at finding out what 1s wrong with the 
oul, and the other at trymg to define the facts relative 
to pure oils—not infrequently lead to dfferent 
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conclusions” In effect, ıt 1s to the convenience of the 
consumer to define the authenticity of any ol by 
analytical criteria as sharp and narrow as possible , 
but with this ambrtion the enterprise of the producer, 
complementing that of Nature, ıs continually in 
conflict 

Withm the past decade, large-scale essential-oil 
mdustries have been developed in areas more or less 
remote from the origmal homes of the plants con- 
cerned The Argentme ıs now a large producer of 
peppermint oil, Brazil of the menthol-rich oil of 
corn-mmt Inthe USSR, though information from 
there is found confused and contradictory, at least 
the foundations of a large lavender industry appear to 
have been laid (ıt 18 of interest to note that, ın com- 
paring the ol] yields of more than nine hundred 
strams, a count of the oil-sacs on only five sepals 
is said to give a satisfactory assessment of the 
productivity of any one stram) Change of habitat 
on this scale must always be a probable source of 
change ın the characters of the relevant ol Of this 
there ıs a strikmg example ın the mandarm and 
tangerine oranges, which for oil-producing purposes 
ın the eastern hemisphere have usually been con- 
sidered synonymous, but which in Brazil yield ols of 
decidedly different character, while in North America 
the oil ıs wholly of the type ‘tangerme’, with optical 
rotation much higher than ın any mandarin oil (The 
American idiom which distingushes these oranges 
with flexible and smoothly peeling skin as the ‘kid- 
glove’ type ıs one at which it 18 surely proper to 
pause and admure } 

To variations of this kind must now be added 
those which are begmnmg to be produced by artificial 
genetic modifications, for example, m the tetraploid 
peppermints recently obtamed at Purdue University 
by colchicine treatment, and the artificial hybrids, 
said to contam oil-constituents not present in the 
parents bred by Russian workers fiom species of 
Ocemum ‘Notice should also be taken of variations mn 
oil character correlating with changes ın extraction 
technique, especially ın the citrus fruits A much 
iereased demand for citrus juices fitted for beverage 
purposes, comeidimg over recent years with a 
declining 1mportance of citrus pulps, compared with 
the fermentation-vat, as a source of citric acid, may 
mvolve changes ın processing quite sufficient to 
modify the analytical character of the oul, and to 
raise a doubt of its authenticity if judged by any 
too dogmatic criterion Through these pitfalls for the 
authenticatmg analyst, Dr Guenther must prove an 
invaluable guide In at least one matter of nomen- 
clature, also, he 1s consistent ın a usage which might 
avoid no httle confusion if generally adopted, namely, 
the treatment of the descriptions “‘neroh” and “petit- 
grain” purely as adjectives, respectively equivalent 
to “‘distilled from flowers” and ‘distilled from shoots” 
and meaningless ın themselves until the name of the 
tree concerned 1s added 

In its detailed structure, the book ıs a series of 
monographs on all the recognized varieties of the oils 
within its scope, covermg history, production tech- 
nique and statistics, analytical characters and as much 
detail of chemical composition as ıs available With 
the examples of the first two volumes before us (sec 
Nature, 163, 663, 1949 and 164, 895, 1949) it is 
scarcely necessary to say that ıb ıs excellently pro- 
duced and indexed , though ıt may be observed that, 
im both mdex and text, hesperetim is misprinted m a 
form, hesperitin, which could confuse it with 
hesperidin E G KELLETT 
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The Dianthus 

A Flower Monograph By Will Ingwersen Pp, 
1284-29 plates (London and Glasgow Wm 
Collins, Sons and Co, Ltd, 1949) 10s 6d net 


rTNHE genus Dianthus 1s at once a group of plants 
that appeals equally to the horticulturist, to the 

botanist and to all those who love plants for their 
colour, scent and beauty It is a genus to which the 
breeder has paid considerable attention, and, if the 
outcome of his efforts has not infrequently been to 
produce types that are both ill-proportioned and 
scentless, he has also produced others that are real 
acquisitions to the rock garden and the border, such 
as ‘Charles Musgrave’ In the pages of this book 
Mr W Ingwersen wiites, if all too briefly, of the 
many-sided attractions of these plants—something 
of their history as garden plants, from the srxteenth- 
century carnations and pmks to the many hybrids 
of recent production 

The species exhibit a narrow range of colour, if we 
exclude the yellow Dranthus andus and D knappun, 
which latter, despite the author’s criticisms, can be 
attractive with appropriate culture and suitable 
setting Many species have long been cherished for 
their perfume, whether it be the fringed and scented 
flowers of D superba, the sweet fragrance of the 
white D squarrosus, the massive odour of the clove 
carnations, the elusive scent of the Sweet Willam, or 
the pervading odour of D nolanus Distribution, 
propagation and hybridization are concisely dealt 
with, but most of the space 1s devoted to the species 
and garden hybrids about which the author writes 
with first-hand knowledge and imparts valuable 
experience respecting their culture Not the least 
biologically interesting feature of perennial Dianthus 
species 1s their varied span of lıfe from D alpinus, 
which often suivives only three years, to the long- 
lived D arboreus 

The work is illustrated with some excellent flower 
portraits ın black-and-white and some, mostly less 
excellent, portrayals m colour The book is one that 
should be on the shelves of every Dianthus enthusiast, 
if only for the author’s ulummating comments from 
a wide experience ` E J SALISBURY 


Engineering Science 

By H B Brownand A J Bryant Vol 3 Pp vm+ 
531 (London Macmillan and Co, Ltd, 1950) 
10s net 


N the scheme of instruction for national certificates 
in engmeering, ‘ Engmeermg Science” is & com- 
prehensive subject which runs continuously through 
the three years of the ordinary course In the third 
year, ıt comprises several branches previously treated 
as separate subjects, such as applied mechanics, 
hydraulics, strength of materials, theory of machines 
and heat engines In many respects, this no doubt ıs 
an advantage as ıt ensures a broad foundation of 
knowledge being available for continued study or for 
application in practice, and gives the student a 
clearer perception of the essential unity of those 
branches of the subject 
One result of the syllabus is that ıt has made 
necessary a new type of text-book, and authors are 
presented with the problem of givmg unity and 
balance to a treatise dealing with so many diverse 
phases and presenting them as a single logical subject 
In the present volume, the authors have shown that 
this problem can be resolved within the scope of a 
convenient text-book It ıs the third of a series 
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designed to cover the three-year course in this 
subject, and graded to meet the student’s attamments 
at each stage In the third year the student has 
reached the calculus, and m this volume free use of 
itis made Experimental work, testmg and full-scale 
trials of prime movers have been given an important 
place, and the numerous examples have been careé- 
fully selected to give a practical association with the 
problems of design and operation towards which the 
reader ıs progressing A notable feature of the 
presentation ıs the clear and concise way m which 
the descriptions and explanations have been given 

In addition to the requirements of the ordinary 
national certificate, its scope includes that of the 
engineering science course of the secondary technical 
school and also, m large measure, those of the syl- 
labuses of the Institution of Mechanical Engmeers 
examinations and others which demand engineering 
science as an mtegral part of their syllabuses It 
should prove of considerable use to designers, 
draughtsmen and industrialists when questions of 


principle and application arise a 


Chymia 

Annual Studies in the History of Chemistry Tenney 
L Davis, Editor-in-Chief (Edgar F Smith Memorial 
Collection) Vol 2 Pp x+144+21 plates (Phila- 
delphia University of Pennsylvania Press, London 
Oxford Unrversity Press, 1949) 32s net 


N a foreword to this second volume of “Chymia”’, 
the editors announce that Tenney Lombard Davis, 
distinguished as an organic chemist and a master m 
the field of the history of chemistry, had passed away 
in the ınterval between its publication and that of 
the first volume, to which he gave much of his time 
and energy All interested in the history of chemistry 
will feel the loss which science and culture in general 

have sustained ın his death 
The present volume contains an interesting paper 
by him on the pulvs fulmonans There are also papers 
on such subjects as the alchemical interests of Newton 
(mm which the publication of D McKie on this subject 
should certamly have been mentioned), ambergris in 
India, the atomic theory before Boyle (ın which no 
mention 1s made of the detailed study by Partington), 
and Sir Kenelm Digby, as well as others The pub- 
lieation of successive volumes of “Chymia” contmues 
to add to the high reputation which this series of 
studies in the history of chemistry has established 

JRP 


A Textbook of Colloid Chemistry a 
By Prof Harry Boyer Weiser Second edition Pp 
x+444 (New York John Whiley and Sons, Inc , 
London Chapman and Hall, Ltd, 1949) 33s net 


HIS is a ieview of colloid chemistry written 

mainly from the classical point of view and, within 
these limitations, ıs reasonably comprehensive The 
discussion of modern techniques, such as X-ray 
diffraction and hght scattermg, 1s madequate, and 
the reader will have to search elsewhere for useful 
knowledge on these topics The documentation of 
the subject which, in the case of this second edition, 
is presumably cariied to the later part of 1948, ıs 
presented ın a somewhat one-sided fashion The- 
author has a praiseworthy grasp of American work 
but tends to neglect European, and particularly 
British, contributions to the field These omussions 
detract from the value to a student of an otherwise 
pleasing book which treats a number of important 
aspects of colloid science with clarity and effectiveness 
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Kleine Kryptogamenflora von Mitteleuropa 

Von Prof Dr Helmut Gams Band 1 Drie Moos- 
und Farnpflanzen (Archegomaten) Dritte verbesserte 
Auflage Pp 1v+186 (Jena Gustav Fischer, 1950 ) 
940 D marks 


HIS excellent little book should be brought to 

the notice of all ‘rucksack’ travellers mterested m 
the lower plants It ıs a complete and usable guide 
to the liverworts, mosses and ferns of Central Europe, 
although ın size ıb 1s scarcely larger than a British 
passport In format it resembles Pascher’s “Suss- 
wasserflora’’ Thanks to Prof Gams’s experience as 
a teacher, the analytical keys are eminently usable 
Diagrams are numerous and clear, and very great 
care seems to have been taken ın the compilation of 
synonyms, which are extensively quoted, and im the 
provision of information on habitats and localities 
The two previous editions came out in 1940 and 
1948 respectively, so that this one is fully revised 
For its size ıt 1s a very remarkable achievement, 
and will have uses far beyond the geographical area 
for which ıt was designed 


Organic Reactions 

Vol 5 Roger Adams (Editor-in-Chief) Pp vm+ 
446 (New York John Wiley and Sons, Inc , 
Londons Chapman and Hall, Ltd, 1949) 48s net 


HIS series of publications, mvaluable to organie 

chemists, was begun ın 1942, and the five volumes 
issued to date, containmg altogether 1,740 pages, 
cover some fifty of the outstanding reactions of 
organic chemistry The present volume follows the 
lines of the admurable scheme laid down at the outset, 
and the descriptions, documentation and tabulation 
conform to the high standard of accuracy and com- 
pleteness characteristic of the series The subjects of 
the ten chapters comprise the synthesis of acetylenes, 
cyanoethylation, the Gattermann—Koch and Leuckart 
reactions, selenium dioxide oxidation, the Hoesch 
synthesis, the Darzens glycidic ester condensation, 
together with further treatments of the Diels—Alder 
and Friedel and Crafts reactions and the preparation 
of organic fluorine compounds JOHN READ 


The Use of Geography 

By Prof Frank Debenham (Teach Yourself Geo- 
graphy Series) Pp 206 (London English Univer- 
sities Press, Ltd , 1950) 6s net 


ROF F DEBENHAM has taken a rest from his 
more serious studies on the formation and growth 
of the Ross Ice Barrier and the water supplles of 
Central Africa, and allowed himself to play with 
anecdote and meident in the problems of academic 
geography from which he has recently retired This 
little volume 1s mostly an mtroduction to a small 
series of geographies written by Cambridge men, each 
of which ıs to illustrate one aspegt of the Cambridge 
school It gives a rapid survey of the history of 
geography and shows the different app coaches to the 
study of place 
While Prof Debenham more than once assures us 
that he 1s allim sympathy with the human geographer, 
he succeeds ın showmg that his preference, ın fact his 
creed, is on the physical side, including cartography 
In these branches the Cambridge school excels He 
seems a little suspicious of the human and social side, 
but he must admit that it ıs promment m many 
university schools, and he does admit that Cam- 
bridge ıs not the only school Perhaps as a con- 
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cession Prof Debenham allows the value of the 
imdividual student’s regional essay ın humanizmg 
the physical basis It ıs a most readable essay, 
for Prof Debenham is never boring, but, as usual, 
is fresh, lively, full of ideas and tolerant of all 
opinions honestly held As for the use of geography, 
the subject seems as much to interest and amuse us 
as to have any other end But as taught by Prof 
Debenham it could never be dull RN RB 


Theory of Knowledge 

An Introduction By A D Woozley (Hutchinson’s 
University Library, No 33) Pp 196 (London 

Hutchinson’s University Library, 1949) 7s 6d net 


ALF a century ago, the theory of knowledge was 
regarded as a very advanced subject, only dis- 
cussed by fellows of colleges, a few canons resi- 
dentiary, and a headmaster or two (of the ancient 
foundations) Not so to-day, however, for that 
fashionable universal, the plain man, apparently 
wants to study epistemology, and indeed he 1s for- 
tunate to have a book like this to begm with Mr 
A D Woozley gives all the essentials of judgment, 
the correspondence and coherence theones of truth, 
and much else besides, with commendable claiity, and 
not alittle wit .If a comment 1s allowable, ıt 1s that 
the amount of space devoted to memory seems a little 
excessive But apart from that, the balance 1s masterly 
There are several illustrations from natural science, 
showing the value of discrimmation m the use of 
evidence This should appeal to university students, 
whatever their subject, as well as to the amateur In 
addition, the approach ıs to some degree historical, 
which enables the reader to discern how some of the 
tenets, at first sight outrageous, came to be modified 
and tempered in the flame of contmuous criticism 
The proof-reading must have been first-class I have 
noticed only two misprints, im fact the same one 
twice F I G RAWLINS 


Structure and Development of the Vertebrates 

A Manual for an Integrated Course ın Comparative 
Anatomy and Embryology By Prof Florence Moog 
(Prentice-Hall Animal Science Series ) Pp x111-+170 
(New York Prentice-Hall, Inc , 1949) 4 65 dollars 


HIS book is an mteresting attempt to provide 
an integrated course built on the theory that 
“students should be thoroughly grounded m. the 
essentials of embryonic form and development before 
plungmg into the complexities of comparative 
anatomy itself’ It 1s essentially a practical manual, 
but the subject-matter ıs dealt with more fully, and 
ın @ more interesting manner, than is usual in such 
books The course begms with a study of the anatomy 
of the ammocetes larva of Petromyzon, and then 
passes on to the embryology of the frog and the 
chick Next follow two useful essays on homology 
and recapitulation, which serve as an mtroduction 
to comparative anatomy This 1s discussed system 
by system, and there are also chapters on gameto- 
genesis, fertilization and the placenta 
The standard most closely approximates to that 
of British srxth-form school, or first-year university, 
courses However, while the novelty of the approach 
may attract some, the book ıs not closely adapted to 
British needs The use of Necturus as a type limits 
its value, and, although the production is beautiful, 
it 1s sad to have to say that the artificiality of its 
price, the result of devaluation, 1s almost sufficient 
in itself to exclude it from British laboratories 
W S Buriovuce 
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DATING THE PAST BY RADIOACTIVE CARBON 


HE use of radioactive carbon for the estimation 

of the age of archzological objects has attracted 
widespread attention At the recent Burmmgham 
meeting of the British Association, 16 was the subject 
of a jomb discussion of Sections A (Mathematics and 
Physics) and H (Anthropology and Archeology) 
Contributions were made by J V P Long, F E 
Zeuner and K P Oakley The method was con- 
ceived by,Dr W F Libby of the Institute for Nuclear 
Studies of the University of Chicago, and he and his 
co-workers have been able to design the necessary 
apparatus for the application of the method to 
certain types of archeological material 

Bniefly, the method relies on the fact that neutrons 
from” cosmic rays are captured by atmosphere 
nitrogen The nucleus formed disintegrates ıimmedı- 
ately, casting out a proton, and a carbon atom of 
the atomic weight 14 ıs left These atoms are radio- 
active and disintegrate by expellimg an electron, the 
half-life being 5,568 +30 years®® With the expulsion 
of the electron the atom reverts to ordmary nitrogen 
of atomic weight 14 During ther period of existence, 
the atoms of carbon-14 enter to the carbon dioxide 
of the atmosphere m much the same way as do the 
atoms of normal carbon (carbon-12 The concen- 
tration of carbon-14 m the atmosphere ıs about 
1072 gm per gram of carbon-12 Smece carbon 
dioxide provides virtually all the carbon used by 
plants m bwilding up ther tissues, the isotopic com- 
position of carbon in living vegetable matter must 
be the same as that of atmospheric carbon, and the 
same applies to living animals, all of which ultimately 
derive their body material from the plant kmgdom 
But once an organism 1s dead, 1t will no longer recerve 
carbon of atmospheric composition, and its content 
of carbon-14 will disintegrate according to 1ts half-life 
period The proportion of carbon-14 to carbon-12 in 
dead organic matter, therefore, 1s a direct function 
of the time elapsed smce the death of the organism, 
and this provides the means of dating the organism 
by isotopic analysis of its carbon 

Because of the very small quantity of carbon-14 
present even in living organiq matter, the apparatus 
used has to be extremely sensitive Of the two 
possibilities of ıntroducıng carbon into the counter 
tube, either as carbon dioxide or m a solid form, Dr 
Libby has favoured the latter alternative It has 
been necessary to sereen the apparatus very carefully 
from external sources of radiation, mamly from 
cosmic rays, which bombard the counter tube at the 
rate of about 350 counts per mmute, while 1 gm of 
carbon gives not more than about 12 counts per 
minute The reduction of the background count, 
therefore, is a serious problem, which Dr Libby has 
solved by arranging other counters around the carbon 
counter and by shieldmg the apparatus by sheets of 
lead and ron? 

Mr J V P Long, of the National Physical 
Laboratory, Teddington, however, is optimistic about 
the possibilty of usmg gas counters While the 
screenmg precautions would obviously have to be 
the same, the preparation of the samples is sympler 
in the case of gas counters, and accuracy of the 
counts 18 likely to be higher accordmg to Mr Long’s 
observations 


The carbon-14 method rests on a number of 
assumptions , Several of these, like the constancy of 
cosmic radiation throughout the period involved, are 
implied in its physical aspects But apart from these 
there are some geological and archeological assump- 
tions which deserve close attention The first of these 
is that carbon-14 ıs evenly distributed ım lwing 
matter For example, Dr Libby considered ıt; possible 
that, because of the latitudimal vamation of cosmic 
radiation, latitudmal differences may exist ın the 
isotopic composition of the carbon m woods grown 
m different geographical latatudes An assay of 
fourteen woods’ has shown clearly that there 1s no 
such correlation with geographical latitudes On the 
other hand, the range of results 1s considerable, which 
raises the question of whether carbon-14 may be 
taken up selectively by various species of organisms 
This possibility can no longer be ruled out, since 
Mier’ has recently found that, ın the formation of 
carbonates, carbon-13 1s favoured compared with 
carbon-12 He has also found that~ plants are 
relatively enriched with carbon-12 compared with 
carbon-13 What applies to carbon-13 might equally, 
if not more so, apply to the still heavier isotope 
carbon-14 It will be necessary, therefore, to study 
a much larger number of Recent samples than has 
hitherto been done, and ıt might even become 
necessary to compare samples of the same material 
only 

The second assumption is that unaltered samples 
are available It may be safely assumed, for example, 
that specrmens of wood taken from Egyptian rock 
tombs have preserved their carbon exactly as required 
and have not suffered contammation But this does 
not apply to samples taken from open-air sites, where 
they have been exposed to weathering processes 
This apples ın particular to specimens of charcoal, 
which are otherwise very suitable for isotopic analysis. 
Charcoal is strongly adsorbent, and smce solutions 
contamnmg humic substances pass through the soil 
while weathermg 1s ın progress, charcoal is likely to 
adsorb quantities of substances which contain carbon 
of younger age than that of the charcoal itself 
Similarly, a contammation with younger humic sub- 
stances is lable to occur in peats In such cases ıb 
will be necessary to beware of contamimation and 
if possible to develop a cleanmg process which 
extracts the adsorbed organic substances without 
affecting the original matenal 

Other sources of contammation are of a technical 
kmd It is obviously necessary to shield specimens 
from exposure to sources of radioactivity But some 
rather elementary precautions are very easily over- 
looked Thus, samples may have been treated with 
preservatives or wrapped in tissue paper, cotton 
wool, or anything that might add Recent carbon to 
the sample A particularly dangerous source of 
contamination is fungal and bacterial growth on the 
specimen It occurs very readily if specimens are 
packed m air-tight contamers ın a moist condition, 
as is often done by archzologisis The sample may 
afterwards be dried and all external evidence of the 
growth removed Nevertheless, there may be enough 
Recent orgamic matter left ın the sample to reduce 
its apparent age very considerably 
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The third assumption ıs that the carbon of the by the carbon-14 method ıs of the order of eleven 
sample was ‘Recent’ carbon at the tıme when the thousand years, that 1s, less than half the age expected 
specimen became an object of archeological interest by geologists This ıs the tıme when man 18 believed 
This assumption may be erroneous m two very to have first appeared m North America Dates from 
different respects First, the material may have been occupation sites m the western United States ate of 
old at the tıme when ıt was used For example, the order of 7-10,000 years In the eastern United 

wood, when made into an article by man, ıs not States, the earhest cultures are proving to be later 
necessarily quite recent Thus it ıs well known from than im the west Carbon-14 dates suggest that man 
the ring-counts carried out by Dr Douglass and his -spread there about five thousand years ago 
collaborators ın the south-western United States Check samples from sites m Egypt and Syra dated 
that beams, sometimes hundreds of years old, were by historical evidence have produced satisfactory 
used agam and again in the construction of Indian results: Dr Braidwood, of the Oriental Institute of 
pueblos The use of old wood must have been very the University of Chicago, has great hopes that the 
common in countries where this raw material was carbon-l4 method will help im the datmg of the 
relatively scarce appearance of agriculture in the Near and Middle 

On the other hand, although the raw material may East? At the recent Zurich session of the Inter- 
have been quite ‘recent’ at the tıme of 1ts becommg national Congress of Prehistoric and Protohistorie 
an archxological specimen, the carbon of which 1t18 Sciences, Braidwood reported on some prelimmary 
composed need not always be ‘recent’ carbon of that results based on carbon-14 determinations, which 
tame It will almost certamly be nothing but ‘recent’ seem to confirm the begining of the First Dynasty 
carbon ın the case of vegetable matter, since plants of Egypt at about 3000 Bc, and that primitive 
derive their carbon from the atmospheric carbon agriculture was already being practised m the 

- dioxide Molluscan shells, however, are a different Kurdish hills at about 5000 Bo F. E ZEUNER 
- matter As they are often available m quantities n 3 Anderson, E © , Libby, W F, Weihouse, S , Reid, A F, Kurshen 
archzological sites, their calcrum carbonate affords baum, A D, and Grosse, A V, Phys Rev , 72, 931 (1947) 
a good source of carbon for mvestigation But rt 1s *Engelkemer, A G , Hamill, W H, Ingram, M ©, and libby, W F, 
ys Rev , 75, 1825 (1949) 
not certam whether the isotopic constitution of such ss gates D M, Southwestern Lore, 18 (1), 1 (1950) 
carbon corresponds to that of the atmosphere when ‘Libby, W F, Anderson, E C, and Arnold, J R , Smence, 109, 227 
the molluse was alive It may have taken up car- ee cane f Hota a Te Con} 
bonates, for example, from Paleozoic hmestone, and , Aaa IIR vand Tabby WY 'E , Sorence, 110, 678 (1949) 
incorporated 1t 1n 1ts shell ‘This adds a complication 7 Braidwood, L and R J, Amer Anthrop , 51, 665 (1949) 
to the use of carbonates In addition to the pos- *Engichemer,A G,and Libby, W F, Rev Sev Inst , 21, 550 (1950), 
sibility of selective mtake of carbon-14, as suggested 
by Nier’s discovery of the favoured mtake of carbon-13 


m the formation of carbonates, very httle is known 

about the processes of buildmg up of molluscan LANDSCAPE EVOLUTION IN 

shells A special investigation may become necessary GREAT BRITAIN 

if the use of carbonates for carbon-14 age estimates 

is to be developed Aa. the discussions at the Birmmgham 
The ordinary method is restricted to the last meeting of the British Association was one 


20,000 years, which can be extended to the maximum carried on by geographers and geologists (Sections E 
of 30,000 years by enriching m a thermal diffusion and C) on “The Pre-Glacial Evolution of the British 
column! It is virtually limited to the Late Palo- Land Surface” This topic is one of real importance 
lithie, Mesohthie, Neohthie and Bronze Age periods to both groups of workers To the geographer seekmg 
Physicists are actively improving their apparatus an explanation of the complex relationships which 
and refining the analytical technique According to obtain between the different elements of the physical 
Dr. Oakley’s report, one of the troubles encountered and cultural landscapes of his own country, some 
by Drs Libby and Arnold 1s the difficulty of removing understanding of the stages by which the former 
completely the magnesium oxide from the carbon developed ıs vital The key to the role and relation- 
after 1ts reduction from carbon dioxide It has been ships of soils, surface forms and ground-water con- 
‘ solved for the time bemg by making a correction for ditions in the present landscape hes often in the 
* unremoved magnesium oxide Itis, however, urgently phases of its past evolution To the geologist con- 
necessary to study also the geological and prehistorie cerned with elucidatmg the geological history of 
aspects of the method m order to elimmate the Britam, the record of the evolution of the land surface 
sources of error mvolved ın the sampling New isa chapter which should not beignored Yet ignored 
developments may well emerge from such work or overlooked ıt certamly has been. Only m the 
Thus, the use of flotation methods for the recovery volcanic districts of Antrim and the Hebrides in the 
of finely divided carbon from prehistoric hearths-and north-west, and m East Angha and the London and 
occupation layers had been suggested, and Dr Oakley Hampshıre Basins in the south-east, 1s there direct 
stated that American workers have had some success stratigraphical witness as to what was gomg on m 
using zinc chloride Britam in Tertiary time, and geologists have therefore 
In spite of its lmutations and difficulties, the devoted themselves to the task of piecmg together 
carbon-14 method of dating promises to settle many the record of earlier phases of our paleo-geography 
outstanding chronological problems, such as the from the rich records of the Paleozoic and Mesozoic 

z beginning of food production, and the first colon- successions, or have devoted themselves to the com- 
zation of Amemea Some of these were discussed at plexities of the glacial, mterglacial and post-glacial 
the Vikmg Fund Seminar in Physical Anthropology successions As Prof § W Wooldridge remarked in 
held in June m New York, at which Dr Oakley was the course of his presidential address to Section E, 
present The last (Mankato) advance of the Wisconsin “by a combination of physical chance and human 
glaciation passed over tree trunks the age of which perversity the Tertiary era has almost become a 


758 


neglected ‘Dark Age’ m the geological history of 
Britam’’ A jomt discussion of geologists and geo- 
graphers mtended to throw lght on the problems of 
this ‘Dark Age’—which the radioactive clock tells us 
was sixty-five or seventy milion years long—is 
therefore greatly to be welcomed, and if the lamps 
held up at Birmingham cannot be said to have cast 
thew light very far mto its depths, 1t ıs certam that 
their beams are turned in the right direction 

Geomorphology offers two contrasted and com- 
plementary limes of approach to the problem, namely, 
by the elucidation of denudation chronology and by 
the reconstruction of the origmal pattern of our 
dramage system The latter 1s possible at all only by 
virtue of the fact that when a new cycle of erosion 
begins as the result of general uphft, the landscape 
inherits the rivers of the previous cycle unless these 
have been extinguished by a marme transgression 
Not all the rivers so mherited will survive long, and 
not all of them belonged to the mutial dramage 
pattern But some of our present-day rivers may be 
older than any feature of our present land-surface, 
and im applymg this method to the Midland region 
of Great Britam (m a very wide sense of that term) 
Prof D L Linton made this clam for the North 
Welsh Dee where ıt crosses the Berwyn Hulls, and 
for the south-flowimg streams of the southern Pennmes 
and notably the Derbyshire Derwent From these 
and other surviving remnants he reconstructed a 
Proto-Trent, with headwaters as far west as Snow- 
dona, which flowed eastwards across the North 
Midlands recerving the Derwent and its analogues as 
left-hand tributaries, and the ancestors of the present 
north-flowmg Penk, Tame and Soar from the right, 
and flowed into the North Sea beyond the site of the 
Wash An east-west watershed, he argued, bounded 
this system from that of a comparable proto-Thames 
to the south, also carrymg Welsh water to the North 
Sea, while to the north other workers have stressed 
the importance of the east-flowmg element ım the 
original dramage of Yorkshire, Durham and North- 
umberland, and even beyond the Border 

Later work in many parts of Britaim will be neces- 
sary to establish such a reconstruction and to give it 
precision, but if 1t be allowed that the general pattern 
of our earhest rivers ıs bemg revealed, ıt becomes 
clear that the movements that brought ıb mto 
existence comprised a widespread, though not 
uncompheated, tilting from west to east Prof 
Linton would identify this movement with those 
known to have upraised the Chalk before the 
deposition of the basal Eocene strata of the London 
Basin, and ıf he ıs correct some new light 1s thrown 
on the earhest episodes m our Dark Age 

The later phases are better illumined by tracmg 
the remnants of former valley floors or of base- 
levelled surfaces of wider extent Such work must 
needs be detailed and precise, and therefore local, 
and the mterim results of work bemg carried on in 
three widely separated areas—Hxmoor, County Clare 
and the Derby—Staffordshire border—were presented 
by Mr W G V Balchm, Dr Marjorie M Sweeting 
and Mr G T Warwick Each has recognized a series 
of landscape features correspondmg to periods of 
stillstand and has designated those periods by a 
non-commuttel local termmology The question of 
correlating the stillstands of one region with those 
elsewhere had already been taken as far as ıb can 
profitably be taken at present by Prof Wooldridge 
in his presidential address, and it was therefore not 
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pursued But a pomt that was taken up m general 
discussion concerned the question whether the sur- 
faces at higher levels are marine or sub-aerial Mr 
Warwick’s succession of mland stages is wholly 
sub-aerial, and Dr Sweeting’s partly so, Mr 
Balchin’s stages at comparable altitudes are all 
marine and regarded as successive strand-flats cut 
during the discontmuous emergence of south-western: 
England from the sea If this emergence 1s regarded, 
as itis by Mr Balchm, as bemg due to a succession 
of eustatic drops m sea-level, a somewhat wholesale 
late-Tertiary submergence of the English lowland 
would seem to be imphed—a conclusion not in accord 
with the dramage reconstructions so far made The 
eustatic hypothesis 1s attractive, and by its aid some 
correlations at the lower levels—say, up to 650 ft or 
200 metres—seem to be in sight, but at higher levels 
the possibility of tıltmg of the older surfaces must be 
borne ın mind Prof Dudley Stamp, ın one of his 
now rare utterances as a geologist, underlmed this 
point and urged the growing band of younger British 
geomorphologists to supplement the record of their 
own observed stages of erosion by the depositional ” 
record provided by the late-Tertiary succession of 
Holland That record is one which implhes warpmg 
or tilting of the areas to the west and south from 
which the deposited maternal came It was fittmg 
that the last and youngest contributor to the dis- 
cussion—Muiss Alice Coleoman—should announce that 
work she ıs completing ın East Kent displays evidence 
m the uniclinal shifting of the Stour and, by the 
discrepancies ın altitude between the Kentish suc- 
cession of stillstands and those worked out for the 
South Downs by Mr B W Sparks, of eastward tiltmg 
during even the latest phases of landscape evolution 

It is evident that ın this field of common interest 
to geologists and geographers a good deal of work 1s 
bemg done, chiefly at the moment by the geographers , 
and that as the body of evidence derrved from the 
field-work grows, 1t will demand for 1ts proper inter- 
pretation the experience and mmagination of some of 
the best minds in both subjects. This jomt discussion 
made a not inauspicious beginning 

D L Liruron 


NEW DISCOVERIES OF THE 
AUSTRALOPITHECINÆ 


N 1946 there appeared a memor of the Transvaal « 
Museum by Dr R Broom and Dr G W H 
Schepers, ın which were deserıbed the fossil remams 
of the Australopithecine discovered up to that date 
at Taungs, Sterkfontem and Kromdraa: In 1947 
Dr Broom, contmuing his indefatigakle search in the 
stalagmutic deposits at Sterkfontem, came upon a site 
which proved to be astonishingly rich ın the remains 
of the Australopitheeme group to which he had given 
the generic name Plesanthropus A further memoir* 
provides a description of these new discoveries The 
description, abundantly ilustrated, 1s not imtended , 
to be more than a general account Indeed, there is 
now so much maternal avaiable for study that some 
years are bound to elapse before ıb can all be subjected ” 
to a complete analysis Nevertheless, this prelumimary 
* Transvas] Museum Memowr No 4 Parti Further Evidence of 
the Structure of the Sterkfontein Ape-Man Plenanthrepus Part 2 
The Brain Casts of the recently discovered Plessanthropus Skulls By 


Robert Broom, J T Robinson and G WH Schepers Pp 117+ 
8pl (Pretoria Transyaal Museum, 19650 ) 


` 
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account, brief though ıt 18, will be welcomed by all 
those anatomists and paleontologists who are con- 
cerned with the problem of human evolution, for ıb 
has become abundantly clear that Dr Broom’s 
discoveries are indeed very relevant to this problem 
A ground-plan of the new Sterkfontem locus m the 
memoir shows that ıb ıs of quite limted extent, 
covering an area of about forty-five square yards 
Within this restricted area have been found, closely 
packed together ın the dense mestone matrix, the 


, remains of eight skulls, three mandibles, portions of 


several limb bones (mncludimg a fine specimen of the 
pelvic skeleton) and very many teeth 

All this new Australopithecme material greatly 
extends our knowledge of these extinct ape-like 
creatures and also (1t is important to note) vindicates 
m a remarkable way the provisional conclusions which 
had already been expressed by Dr Broom and others 
on the basis of the earher, more fragmentary, fossils 
Thus, the hommuid characters of the auditory region 
noted ın the original Kromdraai skull have also been 
demonstrated to be present in the new Sterkfontem 
skulls The homimd features of the occipital bone 
which had been observed in the Kromdraai skull and 
the type skull from Sterkfontem have been found to 
be consistently present ın all the other skulls ın which 
this region 1s preserved The reconstruction of the 
frontal region of the type skull of Plessanthropus has 
been verified by the practically complete skull (No 5) 
discovered at Sterkfontem in April 1947 The essen- 
tually hommid characters of the dentition are con- 
sistently repeated in all the newly discovered 
specimens of the teeth The earher inference (based 
admittedly on rather mcomplete material) that the 
Australopithecine were equipped with lunbs approx- 
mnating very closely to those characteristic of man 
has received strikmg confirmation from further 
discoveries of lımb bones and of the pelvic skeleton 

This last specumen deserves particular attention 


“It was actually found wm situ in the midst of all the 


other Australopithecine remains derrved from the 
same locus (and at the same level) It consists of a 
practically complete mght os mnommatum and also 
a portion of the left side In the low broad ihum, 
the deep sciatic notch, the strongly developed 
anterior inferior rac spine and a number of other 
features, the bone is essentially of the hommid type 
and (as Dr Broom’s comparative illustrations 
demonstrate very effectively) contrasts very strongly 
with the pelvic bone of anthropoid apes Indeed, so 
human is the appearance of this bone, that some 
eritics at first contended that ıt could not be part of 
an Australopitheeme skeleton The circumstances of 
its discovery, however, appear to discount this 
criticism, as well as the fact that ıt presents unusual 
characters which (so far as ıs known) are not to be 
found in any variety of Homo sapiens It has further 
to be added that a second uum of the same hominid 
type was later found at an independent site (Maka- 
pansgat) which had also yielded a mandible and 
portions of skulls of Australopithecus 

Lastly, yet a third os mnominatum, excellently 
preserved and reproducing the same features of the 
Sterkfontem pelvis, has now been discovered at 
Swartkrans The details of this fine specrmen (which 
was also found n sutu, within a few feet of two large 
Australopitheeme mandibles) have not yet been 
published, but a photograph exhibited on behalf of 
Dr Broom and Mr J T Robinson at the Inter- 
national Anatomical Congress recently held at Oxford 
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demonstrated very clearly its mam features The 
fact that three specimens of the Australoprthecme 
pelvis have now been found at these independent 
sites, and that they are all of a predommantly 
hominid type, leaves no further room for doubt that 
the posture of the Australoprthecme must have 
approximated quite closely to that characteristic of 
the Homindz This evidence of the pelvis is con- 
sistent with that of the other limb bones the remains 
of which have been discovered by Dr Broom, and 
also with the less direct evidence provided by the 
basal region of the several skulls now available for 
study 

Without doubt, the most important result of all 
the recent discoveries at Sterkfontem and elsewhere 
is that they elummate any further need for relymg 
for comparative or statistical study on single, 
isolated specimens which, ıt might be argued, are 
perhaps of an exceptional nature Attempts have 
already been made (somewhat prematurely, as ıt 
seems to me) to subject to statistical analysis some 
of the limited and very fragmentary Australoprthecine 
fossils discovered several years ago, and certam 
inconclusive results (based on measurements taken at 
second hand or made on plaster casts) have unfor- 
tunately led to controversies which the much more 
abundant evidence since become available now show 
to have been unnecessary Thus, well over two 
hundred teeth of the Australopithecme have now 
been recovered, providing a much moro reliable series 
for the study of vanabihty than the first few speci- 
mens which have been used for this'purpose The 
great accession of new material also makes 1t possible 
for the first tıme to compile satisfactory data regarding 
the degree of uniformity m the distribution of 
individual characters, or combinations of characters, 
in the Australopitheeme population It can now be 
stated, for example, that nne out of nine palates 
consistently present evidence of a combination of 
homimuid features ın the upper dentition which has 
not been demonstrated to exist m any anthropoid 
ape even as an exceptional condition, that four out 
of four immature jaws with the milk dentition con- 
sistently show that the deciduous canines and first 
molars conform to the human (and not the ape) 
pattern, that more than a dozen specimens demon- 
strate that the permanent canmes (presumably of 
both sexes) were consistently small and of human 
type and associated with no diastema, that seven out 
of seven anterior lower premolars show the non- 
sectoral bicuspid form distinctive of the homumd 
dentition, and so forth These are a few examples 
which could well be multiphed 

Thus, ıt may now be accepted that, m the totality 
of their morphological features, the Australopithecine 
certainly resembled primitive hominids much more 
closely than do any of the known anthropoid apes 
The significance of this fact 1s, of course, open to 
interpretation Dr Broom and Mr Robmson express 
themselves carefully on this pomt, but they suggest 
(and the suggestion 1s one which seems best to fit the 
facts so far as these can be assessed at present) that 
the Australopithecmz ether represent a branch of 
the ancestral stock from which Homo was derived, or 
are at least rather closely related to this stock One 
of the outstandmg features of the group 1s the small 
size of the bramm (as mdicated by the study of endo- 
cranial casts) There 18 reason to suppose, as Dr. 
Schepers pomts out, that the bram in relation to the 
size of the body may ın some cases have been some- 
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what larger than that of the anthropoid apes of to-day, 
but the evidence of the Sterkfontein fossils evidently 
does not permit & firm statement on this pomt On 
the other hand, the more recent discoveries by Dr 
Broom of larger Australopithecme skulls at Swart- 
krans (photographs of which were also exhibited at 
the International Anatomical Congress) have raised 
anew the possibility that the size of the brain extended 
its range beyond that recorded for the gorilla and 
chimpanzee, and perhaps even came within the range 
of primitive hominids of the Pithecanthropus group 
W E Lm Gros Crark 


QUALITY IN GRASSLAND 


DISCUSSION on “Qualty ım Grassland? m 
Section M (Agriculture) of the British Associa- 

tion, held on August 31 durmg the Birmingham 
meeting of the Association, was opened by Dr 
Wiliam Davies, director of the Grassland Research 
Station, Stratford-on-Avon His remarks were 
followed by a short paper presented by Dr D H 
Curnow, of the Courtauld Institute of Biochemistry, 
London, who dealt with cestrogens in grassland 

Dr Davies suggested that rather than speak of 
quality in the smgular, we should speak im the plural 
and discuss the ‘qualities’ of grass much as we speak 
of ‘qualities’ m man Although most people have a 
working knowledge of what 1s meant by quality or 
qualities, ıt 18, however, extremely difficult to provide 
a clear and concise definition of ether quality or 
qualities Among the qualities of grass and of grass- 
land which were discussed were, first, the production 
of nutrients spread over as long a season of the year 
as possible, and the point was made that we here 
deal with quality as it ıs affected by high production 
of freely available nutrients Because of the con- 
centration of digestible nutrients ın the leaf, ıt 1s 
clear that one of the first qualities of good grassland 
is that it 1s leafy as well as bemg at high production 
over a prolonged season of the year Young actively- 
growmg leaf ıs of better quality than leafage of slower 
growth, while 1t may be shown that leaf tip 1s of better 
quality than leaf base Actively growing leafage 1s 
usually of better quality than old and mature leafage 
Leaf lamma has qualities that are superior to leaf 
sheath (in the grasses) or petiole Stem even when 
immature ıs of lower quality than leaf 

Evidence from current researches berng conducted 
at the Grassland Research Station and elsewhere ın 
Great Britain shows that herbage can be produced for 
consumption ¿n situ, even m the middle of wmter 
It is becommg clear, however, that winter grass has 
qualities which are distmetly different from those of 
spring-grown grass These differences may be 
associated with the high fibre content of winter grass 
and with a lower energy-value than similar grass 
grown in spring The nitrogen content of leaf lamma 
in winter is frequently higher than m summer The 
feeding of pasturage ın situ during the winter, there- 
fore, may mean that, ın the case of the hgh-production 
anımal, ın any event, carbohydrate of low fibre and 
of high energy-value mght well be the sensible 
supplement Indeed, there 1s some evidence to 
suggest that a carbohydrate supplement might be 
sensible, even at the height of spring flush 

Grass, using the term as embracing the legume and 
the herb, as well as the true grasses, is the cheapest 
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and probably the healthiest form of anımal feeding- 
stuff, particularly when grazed ın situ by the animal 
itself The farmer, therefore, is mtensely mterested 
im any technique which is practicable and will extend 
his grazing season Grazing out of doors durmg the 
wet and mclement weather of winter clearly creates 
new problems for the farmer, but none of these seems 
to be insoluble The work of the grassland tech- 
mcan 1s to examine eritically the practical problems 
associated with the utilization of grass grazed in situ 
durmg the winter to provide the practising farmer 
with a technique both of production and of utilization 
of winter grass 

It ıs by no means certain that fibre content, energy 
value and nitrogen-level m the dry matter are the 
only distimctive differences between summer and 
winter grasses Future mvestigation may mdicate 
other differences, such as, for example, in oestrogen 
content or in the content of vitamin precursors, 
mineral value, and so on There ıs here a wide and 
largely uncharted field of study, not only for the 
agronomist and animal husbandryman, but also for 
the biochemist and vetermarian 

It is a fairly simple observation that as grass, m 
its widest context, matures, so 1ts quality deteriorates 
Every herbaceous plant goes through a period of 
maturation from-the time ıt starts growth ın spring 
to the time when it has produced flower and seed 
During this period the plant mereases ın dry weight 
but decreases in quality as measured by 1ts nitrogen 
content (which gets lower) and its fibre content 
(which gets progressively higher) The farmer attempts 
to prevent this maturation taking its normal course 
when he grazes his grassland and maintains ıt in a 
leafy condition for as long as possible 

The ruminant animal is the largest aggregate 
consumer of the grass crop It ıs abundantly clear 
that the anımal at high production demands grass 
of high quality Grass, however, may not be the 
perfect food for animals at a high level of production, 
for ıt may well show deficiencies such as those to be 
associated with straightforward lack of energy-value 
The rummant animal, however, can deal efficiently 
with leafage which may have a fibre content of 17 
per cent or more The non-ruminant, on the other 
hand, such as the pig and the hen, may well be found 
to show ability to utilize the grass crop To do this 
effectively, and for grass to be a major element ın its 
diet, we must provide herbage not only of high nitro- 
gen content and of high energy-value but also especially 
herbage of low fibre-content Here we must set the . 
problem not only to the agronomist but to the plant 
breeder also It should be possible for the plant 
breeder to select herbages m which the fibre content 
of the leaf lamina 1s as low as 10 per cent of the dry 
matter, and we should aim at material of even lower 
fibre content 

Another aspect of quality m the grass crop 1s that 
relating to mineral content We know from the 
pioneer work of Prof T W Fagan and others that 
many of the herbs of our pastures are extremely rich 
in minerals, especially calcium, phosphoric acid and 
potash There may be other good attributes ın the 
herbs when compared with the more normal grasses 
and clovers of Britam For example, many of the ~ 
herbs are sought after by the grazing animal, and 
further, what 1s true of the major elements mentioned 
may also be true of the trace elements In this field, 
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however, there is a great lack of critical evidence m 
so far as ıb relates to British herbage plants 
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One of the qualities of the grass/legume sward 1s 
that ıt seems to rmprove soil condition and ıs acknow- 
ledged to increase the fertility of the soul, or at least 
to promote some benefit whereby arable crops ın the 
rotation become more thrifty and more productive 
Here again there seems to be an extraordinary lack 
of sound experimental evidence We can infer, 
however, with some degree of confidence that the 
farmer who has been able to mtroduce the long ley 
into his farming system achieves a soil which works 
easier and better, and he raises the general level of 
his crop yields One of the good qualities to be 
looked for m the grass crop, therefore, 1s abundant 
root development, which m turn fosters an :mprove- 
ment m soil condition and m level of crop production 
Much wok is urgently required ın this connexion, 
not only in the agronomic field but also m associated 
fields of scientific endeavour We need to know, for 
example, the mfluence not only of different grasses, 
legumes and herbs upon soil fertility, but also the 
influence of different systems of management of the 
grass crop and the part they play m building up the 
soil Similarly, what is the long-term mfluence of 
different mineral products upon the soil, as well as 
upon the crops that are grown ? 

No discussion on quality m grassland would be 
complete without reference to the qualities of the 
accepted fattenmg grassland of the Midlands and 
elsewhere ın Great Britam. What is the fundamental 
difference between the so-called fattenmg and non- 
fattenmg land? Clearly, any land ıs capable of 
fattening a bullock if that bullock can be mamtamed 
at a uniform level and reasonably high plane of 
nutrition throughout 1ts fattenmg period In the case 
of fattenmg land, the accepted practice is to tun the 
cattle beast out to grass m April and, without any 
purposeful management, that animal may be expected 
to be fat soon after midsummer almost irrespective 
of weather or season In the case of non-fattenmg 
land, however, to achieve the same result im the 
fattened anımal, one needs to plan the grazmg im 
such a way that the anımal ıs moved from pasture to 
pasture and assured of an abundance of high-quality 
feed which will mamtaim the animal at a high level 
of nutrition From the scientific pomt of view, 
therefore, the distinction between fattenmg and non- 
fattenmg land is not a fundamental one and is 
in no way absolute If the fattenmg animal 
1s kept at a constant high plane of nutrition 
during the whole of its fattening period, then 1b 
should be possible to fatten on any land m Great 
Britain 

Dr Curnow’s paper on the cestrogens of grass was 
extremely mformatrve There ıs here clearly an 
important field of study which may have wide 
practical consequences The technique of isolating 
the various cestrogenic compounds, and of relating 
each of them to the anımal and its nutrition, remams 
to be worked out in detail The observed facts are 
that, m Western Australia for example, excessive 
cestrogen oceurrmg in a diet largely based on sub- 
terranean clover produced serious ıll-effects ın sheep 
of both sexes Investigations m progress have shown 
that cestrogenic compounds are commonly found m 
a range of the native herbage of Great Britain, 
although normally not to the extent found m Western 
Australia, So far, lrttle or no ill-effects have been 
observed in Britam, but work at the Courtauld 
Institute ın London and at the National Institute for 
Research in Dairying at Reading 1s clearly important 
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and aims in part at determing the role of the 
cestrogens ın animal nutrition 

In the lively discussion which took place after the 
opening papers, Sir James Scott Watson indicated 
the practical difficulties of breeding m both the cow 
and the ewe so as to make use of the greater pro- 
duction which we can now expect from the grasslands 
of the world This 1s a pomt of enormous importance, 
as ıb refers not only to our potential in lowland 
districts, but also to the problem of hill and marginal 
land Dr Norman Wright indicated, however, that 
the need for more production from grassland m 
Britain 1s immediate, if only to reduce our annual 
requirements of umported feeding stuffs If properly 
utilized, grasslands m Britam can provide the bulk, 
if not the whole, of our protem requirements for 
cattle foods, although we might have to import a 
certam proportion of low-fibre carbohydrates Colonel 
J A Symon raised the ımportant question of winter 
grass, and mdicated that the problem on the farm 
is always to balance any extra summer carrying- 
capacity by an adequacy of good winter feed Dr 
R E Slade suggested that our level of manurmg in 
general practice 1s not nearly high enough, and that 
with an improvement ın our manurial practice and 
an mecrease in the amount of plant foods applied to 
the soil our grasslands would produce not only more 
dry matter per acre, but also more leaf, and leaf of 
better quahty He drew the mportant distmetion 
between leaf protem and seed protem Prof H D 
Kay (president of Section M) closed the discussion 
by indicating that the animal protem factor might 
still prove a very important one, although speakers 
had suggested that a factor biologically equivalent to 
the anımal protem factor may well be present ın the 
leaf of high-quality herbage Wittram Davies 


PLANETARY ATMOSPHERES 


GEOPHYSICAL Discussion was held under the 
auspices of the Royal Astronomical Society 
during 1ts recent visit to Dublm Prof L W Pollak, 
of the Dublin Institute for Advanced Studies, pre- 
sided, and the general subject considered was 
“Planetary Atmospheres”, although, as will be seen, 
no very strict lumitation to the problems discussed 
was really observed Prof Pollak, in his opening 
remarks, directed attention to the fact that the 
occasion was perhaps a historic one, smce 1b was, so 
far as he knew, the first tame a meeting of this nature 
had been held in Dublin 
As a prelimmary to the maim discussion, Mr R 
Naismith, of the Radio Research Station, Slough, 
showed a research film entitled “The Ionosphere” 
The film illustrated the short-period changes in the 
heights and degrees of ionization of the various 
ionospheric layers, and showed clearly the great 
advantage of this method of presentation of scientific 
data ın giving a coherent picture of comparatively 
slowly fluctuatmg phenomena 
The discussion proper was opened by Prof J H J 
Poole, who spoke on the origin of free oxygen in the 
earth’s atmosphere Prior to 1924, Jeffreys suggested 
that the constituents of the primitive atmosphere, 
meluding all the water of the hydrosphere, were 
ongmally held in solution m the once liquid earth, 
and only emitted to form an atmosphere durmg the 
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final solidification of the crust. Harrison Brown’s 
work on the terrestrial and cosmical abundances of 
the rare gases has recently confirmed this view It 
1s highly umprobable, as Jeffreys pomts out, that the 
gases emitted from the crust contamed any free 
oxygen, but consisted maimly of water, carbon 
dioxide and nitrogen Three theories have been 
advanced to explain the subsequent production of 

‘@ oxygen, namely (1) evolution of free oxygen 
from carbon dioxide by green plants durmg photo- 
synthesis, (2) thermal dissociation of a small per- 
centage of the dense water-vapour atmosphere present 
efo re tre condensation of the ocean, and the sub- 
sequent escape of hydrogen into space due to the 
hıgh atmospheric temperature (Tammann, 1924), 
(3) photochemical dissociation of water-vapour by 
solar radiation in the upper layers of the atmosphere, 
and the escape of hydrogen due to the high tempera- 
ture of these layers (J H J Poole, 1941, P Harteck 
and J H D Jensen, 1948). 

Prof Poole believes, that while the bulk of the 
geochemical evidence shows that the main production 
of free oxygen was due to photosynthesis, it 1s 
necessary +o assume that some free oxygen has been 
initially produced by a non-biological process to 
enable photosynthesis to start He then briefly 
discussed the other two proposed mechanisms It 
can be shown, if an isothermal atmosphere 1s assumed, 
that the period between the formation of the surface 
crust and the condensation of the ocean must have 
been very short, of the order of a few years This 
need not be considered to be a fundamental objection 
to Tammann’s theory, smce the escape of hydrogen 
at the assumed initial temperature of 1,200° C would 
be very rapid A more serious objection can be 
raised, however, to Tammann’s tacit assumption that 
the temperature of the exosphere of the earth was 
comparable with that of its surface during this period 
Milankovitch, basmg his argument on an equation 
due to Schwarzschild, has concluded that the original 
water-vapour atmosphere would have been m con- 
vective equilibrium, and consequently that when the 
surface temperature was 1,200° C, the earth was 
surrounded by a dense layer of clouds at a height of 
about 200 km and a temperature of about 100° C 
If this conclusion 1s correct, Tammann’s theory must 
be invalid, since the rate of escape of hydrogen would 
be too slow Prof Poole considered that further 
mvestigation of this point ıs required, since Milanko- 
vitch’s theory leads to the peculiar paradox that the 
hotter the surface of the earth was, the slower ıt 
cooled This is due to the fact that, as the earth 
cools, the cloud-level falls and the cloud-temperature 
mcreases, and therefore presumably the loss of heat 
by radiation imcreases 

As regards the photochemical] dissociation theory, 
the necessary conditions of high exospheric tem- 
perature and the presence of solar radiation of 
sufficiently short wave-length seem to be satisfied 
for the existing atmosphere The danger of con- 
cluding, however, that this would also be true for the 
primeval atmosphere, before the start of photo- 
synthesis, was emphasized The temperature dis- 
tribution above the tropopause 1s considered at 
present to be mamly due to the photochemistry of 
oxygen and the rarity of triatomic molecules, so that 
obviously conditions ın an atmosphere consisting of 
carbon dioxide and nitrogen might be very different, 
and ıt seems probable that the exospheric temperature 
would be considerably lower To give any estimate 
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of the rate of production of oxygen even in the 
present atmosphere seemed to Prof Poole to be 
impossible, owing to lack of knowledge of the amount of 
water present and the intensity of light of the requisite 
wave-lengths Jensen and Harteck have tackled this 
problem by calculating, on certam assumptions, the 
tate of diffusion of water-vapour into the ZH-layer,- 
and assuming that this figure gives the rate of pro- 
duction of oxygen By this method they claim to 
have shown that the proposed mechanism could, ım 
a period of 3,000 million years, have produced more 
than fifty times the existing amount of atmospheric 
oxygen This result, however, 1s perhaps doubtful, 
and possibly only gives a major limit 

Prof Poole concluded by remarking that improved 
V2 rocket technique might enable us to test this 
theory by actual mvestigation of the concentration 
of hydrogen ın the high levels of the atmosphere 
above, say, 150 km 

Mr F Boyle spoke on the origm of the lunar 
craters He mamtained that, on recent cosmological 
theory, the moon during its early life must have 
suffered numerous collisions with meteorites, and + 
that consequently the lunar craters must be due to 
these collisions If this deduction is true, the craters 
should be fairly uniformly distributed over the surface 
ofthe moon, but, as a matter of fact, certain areas 
of the moon, previously considered to be seas, have 
no craters T Gold has advanced a theory to explam 
this fact He considers that these areas are regions 
of low gravitational potential, corresponding to the 
ocean basins of the earth He then assumes that 
owing to the rapid changes of temperature of the 
moon’s surface, very fine dust particles, of diameter 
about 100A, are eroded from the higher levels of 
the moon These particles, under the combined 
action of attractive gravitational, and repulsive 
electric forces, tend to collect in areas of low gravi- 
tational potential, much as water on the earth 
collects m the ocean The consequence 1s that the 
so-called seas are really areas which are covered to 
a depth of perhaps four or five miles with a layer 
of dust effectively concealing the craters present 
beneath 

Perhaps the most mteresting contribution to the 
discussion was given by Dr D H Menzel, who spoke 
on the atmosphere of Mars He prefaced his remarks 
by expressing the hope that by making a strategic 
retreat to this planet, he might ensure for himself a 
fairly peaceful passage in the ensuing discussion Dı 
W Wright, of Lick Observatory, found, about twenty- 
five years ago, that photographs of Mars taken in * 
ultra-violet light show practically no detail as com- 
pared with those taken in red light The diameter of 
the planet ın the ultra-violet photographs also appears 
to be larger For many years astrophysicists have 
found difficulty ın explammg this effect, smce an 
atmosphere dense enough to obscure the centre of 
the planet’s disk in the ultra-violet should scatter 
red light near the edge of the disk, where the 
effective depth of the atmosphere would be much 
greater Consequently, the ultra-violet and red 
images should be of equal diameter, and the central 
area of the planet should appear bluish in colour 
Dr Menzel stated that he pomted out this fact 
twenty-five years ago, and then doubted the reality 
of Wnght’s observations Despite his scepticism, 
however, he was afterwards admitted to Lick 
Observatory, and since then has become convinced 
of the validity of Wright’s results He now attmbutes 
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the larger ultra-violet mage to & thm cloud layer of 
carbon dioxide crystals which exists at a height of 
about 100 km ın the Martian atmosphere due to the 
temperature at this height bemg about 100° K. This 
layer would be capable of scattering ultra-violet hght, 
a but 1s transparent to red hght, and thus accounts for 
Wright’s observations 
Dr Menzel then referred to the scarcity of water 
and the absence of oxygen in the Martian atmosphere 
He considers that the polar caps consist of a very 
thin layer of ice crystals, perhaps only a fiaction of 
an meh thick Durmg the long Martian summer the 
polar cap evaporates by sublimation without meltimg, 
and the actual surface temperature m the area of 
perpetual daylight may mse to about 20° C, the 
corresponding winter temperatures ranging from 
about —30° C to —90°C The atmosphere ıs usually 
very clear, but thin clouds have been observed to 
form 1n the late afternoon, and disappear during the 
early morning shortly after sunrise These clouds 
are probably composed of fine 1ce crystals An 
a observer on Mars would see a deep blue sky with 
violet-coloured clouds forming at sunset 
Dr Menzel concluded by referrmg briefly to the 
possibility of the existence of life on the planet He 
considers that while the existence of higher animal 
types of life srmilar to terrestrial forms is unhkely, 1t 
1s possible, as G P Kuper has previously noted, 
that some simpler forms of vegetation, such as lichens, 
may do so This would account for the seasonal 
change m colour observed in certain dark Martian 
surface features 
Space can be found here for mention of only a few 
of the many imteresting pomts raised by the sub- 
sequent speakers Dr EH Opik considered that 
owmg to infra-red absorption, the temperature of 
the carbon dioxide cirrus must be nearer that of the 
Martian surface (190° K ) than the postulated 100° K 
required for 1ts formation Dr Menzel agreed that 
this seemed an objection, but pomted out it might 
also apply to temperature problems ın the earth’s 
atmosphere Dr H H Poole and others raised the 
question of the possible origin of repulsive electric 
fields on the moon Friction between the dust 
particles and the moon’s surface was suggested, but 
an attractive, not a repulsive, force would be produced 
in this way It was finally decided that a repulsive 
force could only be produced by both the particles 
and the moon’s surface becoming positively charged 
through the emission of photo-electrons Several 
> speakers doubted the meteoric theory of the formation 
of the craters on observational grounds, and also 
mamtamed that the seas present the appearance 
more of extensive basaltic lava flows, rather than of 
presumably featureless dust surfaces 
Prof W M H Greaves raised the problem of the 
absence of free oxygen from other planetary atmo- 
spheres Prof Poole considered that for the major 
planets this ıs due to the fact that these planets have 
been able to retam hydrogen, and that for Mars and 
Venus ıb 1s caused by the absence of water Dr 
Menzel stated later, however, that he 1s not con- 
vinced that water does not occur on Venus, and he 
_ attributed the negative spectroscopic evidence to the 
* occurrence of water as hail m a convective atmosphere 
He pomted out that Lyot’s observations on the 
polarization of the hght from Venus seems to mdicate 
that the clouds are composed of water, and mentioned 
that further work on this problem 1s bemg undertaken 
at the Lick Observatory 


NATURE 


763 


Mr Hoyle considered that the absence of free 
oxygen m the orginal atmosphere would not prevent 
the formation of an ionosphere He further mam- 
tamed that Tammann’s theory must be rejected, 
because ıt would have supplied too much oxygen, 
and hence the theory really proved that no water 
was present ın the origmal atmosphere, and that all 
the hydrogen contained m the existing oceans has 
been captured later by the earth from space, the 
oxygen required to form water being derived from 
the atmospheric carbon dioxide. 


THE WORK OF THE MOTOR 
YACHT MANIHINE 


By N. B. MARSHALL 
Dept. of Zoology, British Museum (Natural History) 


INCE the summer of 1947, Major H W Hall, 
owner of the motor yacht Manhine, has placed 
this vessel at the frequent disposal of the British 
Museum (Natural History) for the purpose of marine 
biological investigations In British waters work has 
been almost entirely confined to the English Channel, 
more particularly to the lesser-known eastern half 
Besides addmg to the national collections, these 
cruises over a period of four years have done much 
to increase our knowledge of the composition of the 
bottom fauna and summer plankton of the eastern 
Channel Samples of this plankton have been made 
available to the Marme Biological Laboratory at 
Plymouth, while from time to time work has keen 
undertaken for the Fisheries Laboratory, Lowestoft 
Durmg the winter of 1948-49, the Manihine was 
concerned with a hydrological and biological survey 
of the I:ttle explored Gulf of Aqaba m the northern 
Red Sea Reports of this survey are now ready for 
publication It ıs planned to extend this work 
during the commg winter to the Sudanese Red Sea 
The biological work will mamly consist of routine 
plankton hauls, trawhng and dredging (if the char- 
acter of the sea floor permits), fishing by hne and 
collections along the coral reefs As in the earlier 
survey of the Gulf of Aqaba, observations will be 
made on surface and sub-surface temperatures and 
salmities Records from a deep-water bathythermo- 
graph will also be taken 
It may reasonably be expected that the results of 
the forthcoming work m the Sudanese area, together 
with those obtaimed earlier ın the Gulf of Aqaba, will 
add considerably to our knowledge and under- 
standing of the marme fauna of the Red Sea In 
particular, ıt 1s hoped to learn somethmg of the nature 
and extent of the deep-water fauna, which is at 
present not well known There are, for example, 
records of only three species of bathypelagic fishes 
from the Red Sea How far the shallow sill at the 
southern end may act as a barrier to the immigration 
of bathypelagic forms has yet to be determined 
It 1s the problem of barriers and the possible 
lumitation of genetic mterchange between Red Sea 
and Indian Ocean forms which makes a study of the 
fauna particularly mteresting The Red Sea 1s, 
geologically speaking, a relatively young sea Its 
present connexion with the Indian Ocean, from which 
the greater part of its fauna has been derived, 1s 
thought to be about nme to ten milion years old 
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To-day the entrance from the Indian Ocean is by 
way of the narrow Straits of Bab El-Mendeb, mside 
which lies a shallow sill having a maximum depth of 
about 100 metres Climatic conditions and the basm- 
luke profile of the Red Sea are the predommating 
factors controlling the hydrological conditions, salin- 
ities and temperatures bemg generally higher than 
those in the Gulf of Aden, while, ın contrast to the 
open ocean, there 1s no great difference of tem- 
perature between the surface and the bottom layers 
of water These physical features may well mean 
that the Red Sea fauna is (and has been) isolated to 
a considerable degree, this havimg favoured the 
evolution of new forms There are certamly good 
mdications from earlier work and the survey in the 
Gulf of Aqaba that the Red Sea contams a consider- 
able number of indigenous sub-species and species 
There is therefore the expectation that contmued 
study of the fauna of the Red Sea and detailed 
comparison with that of the Indian Ocean will not 
only mdicate something of the extent and direction 
of evolution but will also permit some correlation 
with the time factor 


OBITUARIES 


Sir Alexander Rodger, O.B.E 


Tue death of Sir Alexander Rodger on September 
30 last at the age of seventy-five brmgs to an 
end a fine career m the best traditions of forestry 
work 

Rodger was educated at Blau Lodge School and 
from there passed ito the Royal Engineermg 
College, Coopers Hill, in 1895 He obtamed a diploma 
in forestry three years later and went out to Burma, 
where he served unt:1 1911 In the latter year he was 
appomted imstructor at the Forest College, Dehra 
Dun, and forest economist m the new Research 
Institute which had been maugurated by Lord 
Curzon m 1907 He returned to Burma m 1918, and 
durmg the First World War was deputy controller 
for timber supphes under the Munitions Board, 
having charge of the large shipments of timber that 
went from Rangoon for India and the Middle East 
He recerved the OBE im recognition of his good 
work 

Rodger acted as conservator of forests in Tenas- 
serm durmg 1920-22 and then’ was sent home in 
charge of the Burma exhibit to be erected at the 
British Empire Exhibition at Wembley As will be 
remembered, the Burma exhibit became one of 
the prmeiple objects of mterest at that great 
Exhibition 

After some leave at home, Rodger returned to 
India as president of the Forest Research Institute 
and College at Dehra Dun early m 1925 In the 
following year he was appomted mmspector-general of 
forests to the Government of India, this bemg the 
first tyme these two posts were held by one man 
As a result of the fine work done by the new Research 
Institute durmg the First World War, at its close 
the Government of India had sanctioned the con- 
struction of a very much larger Institute and new 
buildings, and these were opened by the Viceroy of 
India m November 1920, Rodger at that time 
receiving the honour of a kmghthood 

Among official publications for which he was 
responsible Rodger wrote “The Handbook of the 
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Forest Products of Burma” and also undertook the 
publication of the second edition of Lace’s “List of 
Trees and Shrubs of Burma” He retired from the 
Indian Forest Service m 1930 and served as a member 
of the Forestry Commission in Great Britam durmg 
1932-39 and acted as externa] examiner ın forestry,, 
at the University of Edmburgh durmg 1931-35 ~ 
Rodger will be long remembered in Burma, as he 
did great work for the forests of that country, he 
will be equally well remembered at the Forest In- 
stitute at Dehra Dun, where his enthusiasm was an 
imspiration to all those who worked there with him 
and under him E P SrEBBING 


Commander Vernon Edwards 


VERNON Epwarps died suddenly on September 22 
at the age of fifty-nme He was educated at Wey- 
mouth College, where he distinguished himself at 
athletics, particularly at Rugby football, and, commg 
from an old naval family, was himself mtended for 
the Navy However, he did not enter the Service* 
until 1914, when he was gazetted a paymaster sub- , 
heutenant RNR and served with the Sixth Light 
Cruiser Squadron throughout the First World War in 
the North Sea and Mediterranean, and afterwards in 
the Baltic On demobrlization Edwards found some 
difficulty m settling down im envihan life, and among 
other things he tried farmmg 

By a fortunate chance, while staying with relatives 
in Sussex, he met the late Dr F A Bather, then 
keeper of geology in the British Museum (Natural 
History), who was much taken by the coloured toys, 
mostly ammals, which Edwards made in his spare 
tıme Bather at this tıme had a scheme for makmg 
‘cut-out’ restorations of extinct animals, mostly 
dmosaurs, for distribution to local museums, and 
Edwards was asked to carry out the work The 
scheme was not a very successful one from Dr 
Bather’s pomt of view, but ıt started Edwards on 
his career From cut-outs of other people’s restora- 
tions he quickly passed to omgimal models of his own, 
and ın these he was extremely successful for, although 
almost entirely self-taught both m art and anatomy, 
he had the remarkable gift of makmg ‘dry bones 
live’, at the same time taking the utmost pams to 
ensure accwacy The first models were mostly of 
dinosaurs and Tertiary mammals, but in 1931 he was 
asked to make a series of dioramas for the fossil fish 
gallery im the British Museum (Natural History) 
There were eight of these and they were most effective 
Thereafter dioramas and resto1ation-scenes became 
his chief work, while at the same time he extended 
his field to melude historical subjects Apart from 
the large series of his paleontological works in the 
British Museum (Natural History) and the historical 
dioramas m the Tottenham Museum, examples of 
Edwaids’s work have been acquned by museums all 
over the world Recalled to the Navy m 1939, he 
served throughout the Second World War as Com- 
mander (S ) at sea m the North Sea and Mediterranean, 
and afterward, ashore m Ceylon, Mauritius and East 
Africa, but the heavy work put a great stram on 
him, and although he contmued his modellimg after , 
the War he suffered from increasing ill-health 

Edwards was a cheerful, generous, kmdly man, 
without a trace of malice in his make-up, and he will 
be greatly missed by his friends ın scientific and 
other circles He is survived by his wife and a 
married daughter EIW 
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Scientific Council for Africa South of the Sahara 


THE Scientific Council for Africa South of the 
Sahara, the functions and composition of which were 
aapproved at an inter-governmental meeting held in 
London last May, will meet on November 21 at 
Nairobi for discussions on the utilization of science 
for the benefit of the subcontment The governments 
represented are Belgium, France, Portugal, Southern 
Rhodesia, the Union of South Africa and the United 
Kingdom and Colomes The Council is constituted 
as follows Dr P J du Toit, president of the South 
African Council for Scientific and Industrial Research 
(charman); Prof J Milot, director of the Scientific 
Institute, Madagascar (vce-chaerrman), Dr E B 
Worthington, scientific secretary to the East Africa 
High Commission (secretary-general), Prof Aubert, 
director of pedological research, Office of Overseas 
Scientific Research, Paris, Dr F J Cambournac, 
Institute of Tropical Medicme, Lisbon, Dr B A 


a Keen, director of the Hast African Agriculture and 


r 


Forestry Research Organisation, Nairobi, Dr J P 
Lebrun, secretary-general of the National Institute 
of Agricultural Research in the Belgian Congo, Dr 
A Mendes Correa, of the University of Oporto, 
director of the Higher Colonial College, Lisbon, and 
member of the Portuguese National Assembly , 
Prof T. Monod, director of the Institute of French 
Africa, Dakar, Col W H Mulhgan, director of the 
West African Institute of Trypanosomiasis Research, 
Kaduna, Nigeria, Dr B F J Schonland, research 
professor of geophysics and director of the Bernard 
Price Institute, University of the Witwatersrand, 
Johannesburg , Mr N. P Sellick, director of research, 
Meteorological Services Salisbury, Southern 
Rhodesia, Dr L van den Berghe, director of the 
Institute for Scientific Research ın the Belgian Congo 
The Council’s functions will be to suggest new sub- 
jects for research and how to set about them, to 
link in friendly liaison (but not to supervise) scientific 
bureaux now working 1n this field, as well as individual 
research workers, to facilitate transfer of these 
workers from one territory to another, and the 
errculation of their reports, and to suggest, to the 
governments concerned, such specialist conferences 
as may advance the mterests of Africa 


Presenting Science to the Layman 
Ir ıs very generally accepted that m the United 


«States the art of successful popularization 1s well 


understood, not only of knowing how to catch the 
attention of the ordinary man, but also in, the even 
more important sense of knowing how to apply 
scientific theories and methods to the problems that 
mterest him and m ways which he can understand 
The July and August issues of the Annals of the 
american Academy of Political and Social Serences 
(from the Academy Office, Philadelphia, 2 dollars 
each), dealing with the ‘Pomt Four programme’ 
and gambling, respectively, demonstrate this point 
very clearly Each of the issues is m the nature 
of @ symposium, for which special editors are 
appointed, and each contams a wide variety of 


* articles which deal with a subject of pubhe importance 


from the more popular as well as a strictly scientific 
point of view The result cannot but be of great 
interest to the British reader, accustomed as he 1s to 
assume perhaps rather too readily that his own, pro- 
fessional publications which deal with scientific topres 
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cannot have more than an mdurect effect on public 
opmion This method of analysmg a problem, and 
of presenting the results, is best demonstrated by 
citing examples from these two issues of the Annals 
The discussion of the problem of gambling, for 
example, contams both a carefully prepared dis- 
cussion of the psychodynamics of gamblmg, which 18 
not likely to be understood by the ordmary reader, 
and also much more palatable articles, as, for example, 
that on gambling odds, prepared by a well-known 
statistician The issue which 1s concerned with the 
Pomt Four programme similarly deals with the 
political, psychological and economic aspects of 
American aid to underdeveloped countries from a 
strictly techmecal pomt of view, and also provides a 
summary of the implications of the scheme as seen. 
by competent British and United States experts and 
others with more general interests 


Work of the Caribbean Commission 


Some of the activities of the Caribbean Commission, 
a consultative and advisory body to further and 
co-ordmate economic and social progress in those 
territories within its scope (including the British 
West Indies), were ındıcated by the Minister of State 
for the Colonies m a reply circulated ın Hansard for 
May 24 The Technical Information Services answer 
technical inquiries over a wide field, as well as pro- 
duemg and circulating imformation leaflets, the 
“Yearbook of Caribbean Research”, “Crops and 
Livestock Information’’, reports on plant and animal 
diseases and educational films Technical conferences 
have been held on land tenure, forestry, meteorology, 
livestock and soil science Surveys and studies have 
been made in plant and anımal quarantime legislation, 
industrial development, the eriteria for potential 
Caribbean industries, fishery population movements, 
and the utilization of sugar by-products Assistance 
in social and economic development has included aid 
to pioneer industries, tourist development and the 
administration of the war-time Caribbean schooner 
pool The Commussion is also the parent body of the 
Caribbean Research Council and the West Indian 
Conference which meets once every two years 
Recommendations of the Conference which have been 
adopted by the Governments affected mclude the 
establishment of a Caribbean tourist committee, a 
meeting of meteorological experts ın 1949 which led 
to mmprovements in the system of warning against 
hurricanes, and the grant to the Caribbean area,by 
the University of Puerto Rico of thirty scholarships 
to its School of Industral Arts 


German Leather Industries during 1939-45 


In a comprehensive survey of “The Leather 
Manufacturmg and Related Industries in Germany 
during the Pernod 1939-1945" (BIOS Surveys 
Report No 27, London HM Stationery Office, 
1950, 3s 6d net), Dr © H Spiers has gathered 
together much valuable formation from the reports 
of the various missions which investigated the 
German leather mdustries These reports do not 
disclose anythmg revolutionary as regards actual 
Inde and skin processes, but they show’some mter- 
esting chemical developments, notably the mtio- 
duction of two fundamentally new tannmg reactions 
(‘ummergan’ and di-isocyanate tannages), an improved 
iron tannage (‘ferrigan’ tannage), the large-scale 
exploitation of the synthetic tannins, and the pro- 
duction of effective substitutes for natural ols and 
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fats (derminols) A second sphere of development 
was m connexion with leather substitutes such as 
‘lefas’, in which leather fibres are bound together by 
resin emulsions, or plastic soling matemals made 
from polyvinyl chlomde (‘P’-soles) The production 
of sausage casings, artificial fibie and surgical sutures 
from skim pieces by the Naturm-Werk represents a 
remarkable piece of chemical engmeermg An 
important facter in the progress of the German leather 
mdustries has been the benefit which they have 
received from research and development m the 
German chemical industry, which systematically 
seeks new uses for the great variety of matenals, 
intermediates, by-products and waste products which 
it produces The high standard of technical manage- 
ment in the leather industry secures that these 
developments are absorbed and applied by the 
mdustry 


The Wellcome Research Library 


Tae Wellcome Foundation has given £80,000 to 
the Royal Society of Medicme m order to enlarge the 
accommodation of the Library of the Society, and 
to provide endowment for the purchase of books and 
periodicals from such of the capital of the gift as is 
not expended on the structural alterations and the 
equipment necessary to the enlargement The ex- 
tension of the present Library 1s to be named “The 
Wellcome Research Library’ and it 1s left to the 
representatives of the Royal Society of Medicme m 
collaboration with the Wellcome Trustees to work 
out an application of the gift which shall preserve 
the conditions ‘of the Trust and give the maximum 
effectrve benefit to the work of the Library of the 
Royal Society of Medieme This problem will clearly 
resolve itself into details of how best to provide the 
accommodation both for more 1eaders in the Library 
as well as for the books, while increasmg the efficiency 
of the extensive and complex library service of the 
Society, without mpairmg the working of the many 
other activities of the Society conducted ın the build- 
ing Enlargement of the House will be necessary, 
and the Trustees envisaged this ın making the gift 
Plans have been prepared and are now under con- 
sideration. 


Adventure in Engineering 


‘COMMEMORATION Day’ at the Impenal College of 
Science and Technology, London, was observed on 
October 27 After an mter-denominational service 
at Holy Trmity Church, Prince Consort Road, the 
chairman. of the governing body, Viscount Falmouth, 
the rector, Sir Roderic Hill, the deans, staff and 
students proceeded to the Great Hall of the Imperial 
Institute for the ceremony of presentation of diplo- 
mates Followimg the reception of the new diplomates 
of the Imperial College, and those of the Royal 
College of Science, the Royal School of Mines, and 
the City and Guilds of London Institute, and the 
presentation of scrolls to the honorary fellows elected 
during the past year, the ‘distinguished visitor’, Sır 
Bruce White, addressed the gathering Referrmg to 
his student days at the City and Guilds College, then 
known as the Central Technical College, Sir Bruce 
commented on the great improvement im facilities 
and equipment that had meantime been achieved 
However, despite wider and more mtense studies, 1t 
seemed to him that engineers of the older generation 
would leave a deeper mark on the world than would 
those of to-day, they had vision and initiative which 
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they did not feai to use Nowadays the mcursion of 
polities into engmeermg is leadmg to dommation 
by committees, so that whereas the successful dis- 
charge of responsibilities should be the highest aim 
of all engineers, initiative 1s ın fact bemg curbed, 
and responsibility of the mdividual ıs escaped or 
demed Such a policy contributes to the astronomical: 
cost of some publie works to-day Sır Bruce White 
advised engineering students to dismiss from their 
minds the ‘safety first’ attitude, to scorn to achieve 
success by an excessive margin of safety, and readily 
to accept an opportunity of gaming experience 
abroad Experience should be sought m many fields 
of engmeering practice, and to that end they should, 
while still young, be ready to move freely from one 
employment to another Life ıs ambition, and 
security should not be sought at an early age, 
ambition kept always before them would m due time 
find its outlet and fulfilment In the evenmg the 
laboratories and libraries of the Royal College of 
Science were open to visitors who, with the aid of 
senior students, were able to inspect and discuss the 
application of installations, instruments, and appar- : 
atus m current use ın the teachmg and research 
laboratories of the College 


Ophiuroidea of the Hawanan Islands 


Burrerin 195 of the Bernice P Bishop Museum, 
Honolulu (‘‘Ophiuroidea of the Hawanan Islands”, 
pp 133, 1949), in which Austin H Clark describes 
new ophriuroid fauna, is the final report on the 
echinoderms collected by the United States Fisheries 
steamer Albatross in 1902 and makes a valuable 
addition to the knowledge of Pacific ophiuroids 
Besides the purely systematic description of Hawaian 
ophruroids, which includes the diagnoses of a number 
of new species, there 1s an interesting appendix on 
the general echmoderm fauna of the Hawaiian 
Islands In this the writer has analysed the shore 
catches from different islands as well as the offshore 
catches, which are recorded under station numbers 
The echinoderm fauna of the Hawauan Islands les 
on the periphery of the Indo-Pacific region, and some 
of the component echinoderms have become modified 
to form separate species Although the fauna shows 
a Japanese element, especially among the sea urchins, 
brittle-stars and crinoids, the writer points out that 
this does not constitute evidence pomting to a direct 
past faunal connexion between southern Japan and 
the Hawauan area, the species common to these 
two regions may, m fact, have reached them by 
separate routes from the Indo-Pacific faunal centre 


Contributions to Embryology 


Vor 33 of “Contributions to Embryology” 
mamtams the very mgh standard which always 
characterizes this journal (“Contributions to Em- 
bryology”, 33, Nos 213-221, Pubheation 583 Pp 
i1+186-+-34 plates Washington, DC Carnegie 
Institution, 1949 8 50 dollars) It comprises a 
series of papers on the reproductive organs, a series 
on embryology, and one anatomical paper by 
Adolph H Schultz on “The Palatine Ridges of 
Primates”. The series on reproduction meludes a 
monograph by S R M Reynolds on the changes 
which occur in the uterme vessels of pregnant 
rabbits, a paper by Ehzabeth M Ramsey on the 
vessels of the endometrium in the pregnant rhesus 
monkey, and a short paper by S H Sturgis on the 
rate of follicular atresia m the ovaries of the rhesus 
monkey The most stmkmg of the embryological 
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papers 1s a monograph by Hertig and Rock on early 
human embryos In recent years these two authors 
have added almost as much to our knowledge of the 
earhest stages of man’s development as have all 
previous workers put together ‘Their present study 

„ deals with two human ova of the pre-villous stage, 
and whose ages are estimated to be about eight and 
nine days respectively Like their previous observa- 
tions, this new study is bound to become text-book 
maternal Finally, the volume contaims a review of 
the histogenesis of cartilage and bone, by the late 
Dr George L Streeter, formerly head of the Depart- 
ment of Embryology, Carnegie Institution of Wash- 
ington, Baltimore, and to whose inspiration we 
largely owe the high standard of the journal in which 
this posthumous paper appears 


Electricity as an Aid to Productivity 


A CONFERENCE on “Electricity as an Aid to Pro- 
ductivity”, organised by the Institution of Electrical 
Engmeers, will be held ın the Lecture Theatre of the 

, Lastitution during November 15-16 The conference 
is intended mamly for executives ın both large and 
small factories who are responsible for production, 
meludmg managers, production engmeers and factory 
engineers, and will consist of a series of lectures on, 
the followmg five topies motive power m the fac- 
tory, mdustrial heatıng processes, welding appli- 
cations, the handlmg and imspection of materials , 
lightmg, heating, ventilatzon, ete The lectures have 
been planned from the pomt of view of the user, and 
will deal, in general terms, with what electricity can 
do to increase production 1ather than with technical 
details A report of the procéedmgs of the conference 
will be published later (price 6s). Tickets for the 
conference can be obtained from the Secretary of the 
Institution of Electrical Engineers, Savoy Place, 
London, W C 2 


Australian Journal of Applied Science 


THE first issue of a new quarterly journal, the 
Austrahan Journal of Applied Scvence, published by 
the Commonwealth Scientific and Industrial Research 
Organisation, appeared in March 1950 (1, No 1, 
pp 132, Melbourne Government Printer, 30s a 
year) It1s mtended as a medium for the publication 
of the results of origmal investigations m the broad 
field of applied science and 1s complementary to the 
Austrahan Journal of Serentific Research (A, Physical , 

» B, Biological), of Agriculture Research, and of Marine 
and Freshwater Research, all three of which are pub- 
‘lished by the same Organisation ‘The first number 
covers & wide field with ramifications into electrical 
technology, applied physics and chemistry, and the 
technology of timber There ıs a detailed study of 
the settmg of synthetic resin and casem glues by 
means of the viscometer, very full data concernmg 
the mechanical properties of red tulip oak, a tree 
abundant m Queensland, and an assessment of the 
value of various tannins, that can be extracted from 
Australian trees, for the production of adhesives by 
condensation with formaldehyde There is also an 
miteresting account of the production of metal sur- 
faces suitable for use as standards of roughness or 
surface finish, strips of chromium controlled m 
width, spacing and height are electiolytically 
deposited on the lapped surface of a steel block 
Improvements m the production of graticules by the 
use of metal films evaporated on to the glass surface 
are also described, and there 1s a series of five papers 
on the special treatments that must be applied to 
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electrical equipment to prevent 1ts rapid deterioration 
under tropical conditions These papers record a 
long series of mvestigations m which many organ- 
igations collaborated during the years 1943-46, and 
the most vital parts of the mformation are therefore 
already known to the radio industry It 1s, however, 
very useful to have a systematic and detailed survey 
easily accessible for reference Those who are mter- 
ested ın the physics and chemistry of water-repellent 
materials for the treatment of glass and ceramic 
imsulators will find much new information m studies 
of the efficacy of quaternary ammonium as well as 
organo-silicon compounds used for this purpose The 
new Journal will be welcomed as an important 
contribution to the literature of applied science 


Progress in Theoretical Physics 


One of the most remarkable things that came to 
light after the end of hostilities m 1945 was the 
emergence during the War of a vital and important 
school of theoretical physics ın Japan It ıs so active 
that ıt has been able to found a journal devoted 
almost exclusively to theoretical physics, which must 
take ıts place on the shelves of any complete scientific 
library, side by side: with other important learned 
journals Progress in Thenetwcal Physics (published 
by Akitaya Co, Ltd, Osaka, Kyoto, Japan) 
18 edited by H Yukawa and printed in English It 
started publication ın June 1946, but unfortunately 
it has not, up to the present, been easy to obtain 
copies ın Great Britam. The difficulties seem to be 
connected with export restrictions imposed by the 
occupying Powers. It1s to be hoped that so important 
@ journal will soon be readily available, and that an 
adequate stock of back numbers 1s ın existence. The 
journal is mostly devoted to papers on the quantum 
theory of fields—as is natural in a country where 
physies ıs strongly influenced by the work of Yukawa 
and Tomonaga—but there are also papers on ferro- 
magnetism and astrophysics ın the early issues It 
contains many important papers , Tomonaga’s classic 
paper on the covariant formulation of quantum field 
theories, for example, appeared ın the second issue 
(August-September 1946), to be followed by develop- 
ments of the idea in later papers The journal 
advertises itself on the mside cover as mamly con- 
cerned with papers on theoretical physics, which are 
related to quantum mechanics, statistical mechanics, 
the theory of relativity and the theory of elementary 
particles—showing that its editorial board is keenly 
aware of the direction m which vital advances are 
being made ın physics Expermmental papers mti- 
mately connected with contemporary theoretical 
physics are also eligible for inclusion 


Educational Times 


Tae Educational Temes, which was first published 
in 1847, ıs now to become a digest of current educa- 
tional literature and will be published three times a 
year, ın February, June and October (from the 
College of Preceptors, 2 and 3 Bloomsbury Square, 
London, WC1 1s) This change has been brought 
about because ıb ıs felt that, with the present-day 
spate of periodicals dealing wholly or partly with 
educational topics, the difficulty of the teacher and 
interested layman ıs not that he has too little to 
read, but rather that he has too much and that ıt 18 
so widely dispersed It is hoped, therefore, that the 
Educational Times m a new form, and with a new 
purpose, may satisfy the need of those who wish 
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be m touch with current educational thought by 
providing them with summaries of articles and 
correspondence of outstandmg educational mterest 
which have appeared during preceding months m 
journals of English-speaking countries The first 
number (dated October 28) has been prepared by the 
dean of the College of Preceptors, Mr J H Simpson, 
and by the secretary of the College, Mr J V Chap- 
man Subsequent issues will be edited -by Mr 
Simpson with the assistance of Mr John Bosworth, 
a member of the College Council and a master at the 
Ashburton Secondary Modern School, Croydon 


United Nations Documents Index 


THE first issue, dated January 1950, has been 
published of the United Nations Documents Index : 
Onited Nations and Specialized Agencies Documents 
and Publecations (1, No 1, January 1950, pp 83, 
Lake Success, NY United Nations, London 
HM Stationery Office, 7 50 dollars or 50s a year) 
This ıs a monthly publication and is mtended to list 
and mdex by subjects all such material recerved by 
the United Nations Library, except restricted (con- 
fidential) material and mternal papers Each issue 
will contain introductory material concerning sales, 
distribution and other pertiment items, a lst of 
documents and publications of the United Nations 
arranged by symbol, followed by lists for each of the 
specialized agencies , and a, subject index, which will 
be circulated annually The publication should 
become a useful work of reference for librarians, 
bibliographers and others 


Beckenham and Penge Grammar School : Scientific 
Society Proceed.ngs 


STL further evidence of the growmg mterest in 
publishing scientific work carried out in schools has 
reached us ın the above journal This ıs the second 
annual issue, the first was published m 1949 (price 
Is) It is of mterest to note that this School ıs a 
maimtained grammar school attended by day pupils, 
and the papers published in the Proceedings record 
the work done by the boys out of their normal school 
hours F Weiss has been carrying out practical experi- 
ments investigating the inheritance of coat-colour m 
mice, and he records his results ın two papers D J. 
Clarmgbull contributes a useful article on rearmg 
butterflies, incorporating the results of his own 
activities Valuable trammg m team work is exem- 
plified ın the survey of a wood at Downe, Kent 
Here are recorded observations on the geological 
formation and nature of the soil (profile, analysis 
and temperature gradient), a tree census and a plant 
ecological survey The team was under the super- 
vision of Mr F. H Brightman, and included the 
followmg boys R J McB Allan, M D Bass, O. 
Blyton, B G Bowes, P G Brand, G Doughty, P. 
George, D R Hills and A P Hughes Other papers 
published ın this number are “Radısh Fruits 
Variation m Length and Seed Number” by B Davis, 
D Holland and R Marnott, “A Model Gasworks” 
by A Chedzoy (the model set up by the author and 
K Felton and P Franks under the supervision of 
Mr A Thorne), “Sunspots” by N R B Hayes, 
B T Henry, D J Turner and G A Doughty, “A 
Wind Deflection Model” by M R Fry, ‘“Meteor- 
ological Records” by M D Bass ‘This journal is 
most praiseworthy, and reflects keenness and a true 
appreciation of scientifie method and purpose at 
Beckenham and Penge Grammar School 
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Agricultural Research Council Awards for 1950 


Tue Agricultural Research Council has announced 
the followmg awards for 1950 Junior agricultural 
research fellowships Dr ©. Klatzkm (Department 
of Biochemistry, University College, London), for 
studies of changes m ammo-acid contents of seeds a 
durmg germination , and Dr H Ruben (Department 
of Genetics, University of Cambridge), for studies in 
the theory of genetics expermmentation Research 
studentships and trammg grants Botany Group, 
J L Jmks, A D Kanarek, D J.C Friend, N R 
Lee, R E Parker, J McLeish, J S Cole, R A 
Lelhott and M J Dorey, Entomology Group, D R 
Ragge, © F Eastop, R D Winslow, Miss P M 
Harlow, B A Jones and Miss D Wedlake , Chemistry 
Group, P H T Beckett, R F W Goodwm, L D 
Fmch, C Morgan, J H Fessler, D B Lmdsay, Miss 
S M Wilson, G P Askew and D C Findlay, 
Zoology Group, K F Hoste, B Shaffer, Miss E 
Billing, J Blgh, M G Stokes, P N Wilson, K © 
Kirkham, M E Lancaster and A Durrant, Veter- 
nary Group, J Thomas and A J S Campbell x 


Faraday Society 

Sim CHARLES GoopEVE has been elected president 
of the Faraday Society ın succession to Su John 
Lennard-Jones. Sir Alfred Egerton and Prof H W 
Melville have been elected vice-presidents ın suc- 
cession to the two retirmg vice-presidents, Mr R P 
Bell and Sir Cyrıl Hinshelwood Profs © H Desch, 
F G Donnan, Allan Ferguson and M W ‘Travers 
have been, elected honorary lıfe members of the 
Society, a new class of membership recently m- 
stituted to honour those of 1ts members who have 
rendered outstanding services to the Society and to 
physical chemistry 


Mineralogical Society. Officers and Council, 1950—51 
OFFICERS and Council for 1950-51 of the Mineral- 
ogical Society have been elected as follows President, 
Prof © E Tilley, Vice-Presidents, Dr A F Hall- 
mond and Dr S J Chand, Treasurer, E H Beard, 
General Secretary, Dr G F Clarmgbull, Foreign 
Secretary, Dr L J Spencer, Editor of the Journal, 
Dr L J Spencer, Ordinary Members of the Council, 
Dr 8 O Agrell, H G«Dimes, G 8 Gowmg, Dr S I 
Tomkeieff, Dr F A Bannister, Dr J Phemuster, 
H M Powell, H P Rooksby, G E Howling, P A 
Sabme, Dr F H Stewart and Dr A K Wells 


Announcements 

A COLLOQUIUM on sensitive emulsions and their 
physical and physico-chemical properties will be held 
in Paris durmg September 24-29, 1951 The prmeipal 
topics to be discussed are physico-chemical properties 
of the halogen, compounds of silver, sensitivity of 
emulsions and optical sensitization, development , 
and emulsions for nuclear work Papers for the 
colloquium should be submitted before June 1 
Further details may be obtamed from Mme A T 
Vassy, Faculté des Sciences de Paris, 1 rue Victor 
Cousin, Paris 5¢, 


Mr Frank Gaynor has directed attention to an 
error in the review of his book, “A Pocket Encyclo- 
pedia of Atomic Energy”, which appeared m Nature 
of August 26, p 326 It 1s there stated that Mr 
Gaynor does not mention the well-known table of 
isotopes by Seaborg and Perlman, whereas in fact a 
reference to this paper appears imn the text on page 81 
This reference was overlooked by the reviewer, who 
regrets the omission 
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CYTOLOGY, GENETICS 


N all-day discussion on September 4 on ‘‘Cytology 
and Genetics in Relation to the Classification of 
Plants and Animals” was arranged by Sections D 
(Zoology) and K (Botany) of the British Association 
durmg the Birmmgham meetmg The morning 
session dealt mainly with animal organisms and the 
afternoon session with plants 
Mr S Muldal (John Innes Horticultural Institu- 
tion) opened the mornmg discussion with a general 
paper on earthworm cytology The British earthworm 
fauna comprises the genera Allolobophora (five 
species), Lumbricus (five), Ersema (three), Ersemella 
(one), Dendrobena (four), Bumastus (four), Octolassum 
(two) and Hophila (one) There are generic differences 


with regard to cocoon production by unmated worms, ~ 


there bemg species with no cocoon production 
(Allolobophora), infertile only (Lumbricus), and fertile 
cocoons (in most other genera) It appears that the 
mode of reproduction varies from the strictly cross- 
breeding species such as the British Allolobophora 
and Lumbricus species to the obligate parthenogenetic 
Octolassum cyaneum (8x), Huseniella tetreedra (4x), 
Ersema rosea (3x) and Biumastus tenurs (38x) The 
chromosome number ıs constant m Lumbricus, n= 18, 
which ıs probably the primitive basic number for the 
family In Allolobophora there are two basic numbers, 
18 and 16 In Dendrobena the basic number ıs 17, 
in Bimastus 16, m Octolaswum 19, m Hesenia 11 and 
18, and the subspecies examined of Ersemella tetreedra 
have 2n = 72, with 18 as probable basic number 
The latter have probably developed from the poly- 
morphic Eisenia venata 

All the polyploid worms show obligate partheno- 
genesis They are highly successful species, peregrine 
and cosmopolitan, and exhibit less variation than do 
the sexual species It is a general*belief, Mr Muldal 
said, that polyploidy 1s very rare m the animal 
kingdom, but at the moment we have little evidence 
on which to base this assumption Large groups of 
animals are still not examined, and the numbers 
meluded ın the chromosomé lists are often from 
widely separated species Only by working through 
relatively young animal famulies, like the Lumbricide, 
can one assess the part played by polyploidization in 
speciation Old polyploidy, from a phylogenetic 
point of view, 1s, however, often impossible to discover 
in our present animals, since older types with lower 
multiplés may be altogether extinct 

Dr B N _ Singh (Rothamsted Experimental 
Station) has studied nuclear division in small free- 
living amcebe and its bearing on their classification 
The free-living amæbæ have previously been classified 
largely on the basis of nuclear structure and mode of 
division Extraordimary differences m the behaviour 
of the nuclear constituents have been claimed, and 
the consequent confusion has been due to two 
prmerpal causes the difficulty of gettmg the various 
normal stages of nuclear division, owing to lack of 
suitable cultura) conditions , and the use of Hamat- 
oxylm or other non-specific dyes for showmg the 
nuclear structure and behaviour A detailed study 
of the effect of varied bacterial food has led to the 
development of a standard culture method This 
enables one to get all the stages of division ‘im young 
and healthy specumens The division of twelve 
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strams of amcebz, consisting of at least nme distimet 
species, has been studied 

The use of the Feulgen reaction has shown that 
the restmg nucleus of all the species contams Feulgen- 
positive granules, which give rise to chiomosomes 
durmg division The karyosome (nucleolus) does not 
contam Feulgen-positive chromatin, nor does ıb give 
rise to chromatin at any stage This brmgs the mode 
of nuclear division m line with that in higher animals 
and plants 

According to their mode of division the amcebee can 
be arranged ın two groups In one, the karyosome 
persists throughout division, whereas mm the other ıt 
disappears Such a diversity was not apparent m 
the earlier works 

The next contribution to the discussion was & 
paper read by Mr L Sachs (School of Agriculture, 
Cambridge) on cytogenetics in relation to the 
systemation and phylogeny of the Triticme 

The Triticine (Gramime) contams the genera 
Aegilops, Agropyron, Haynaldia, Secale and Triticum, 
with a total of well over a hundred species In a 
comparison of the different methods of mvestigatmg 
the systematics and phylogeny the followmg modes 
of approach were discussed and illustrated gross 
morphology, chromosome number and morphology, 
chromosome pairing and fertility m interspecific and 
intergeneric hybrids, chromosome pairmg and fer- 
tility m colchicme-derived amphidiploids, the genetic 
behaviour of certain characters, and the attempted 
artificial synthesis of existing species 

In the analysis of chromosome pairmg m hybrids, 
Mr Sachs discussed the genome concept, and 
evidence was presented to show the desirability of 
revising the accepted genome formula for the tetra- 
ploid species Zritzcum temopheevr In the discussion 
on interspecific and mtergeneric amphidiploids, ıb 
was also suggested that, although some of these are 
morphologically distmet and reproductively isolated 
new ‘species’ or even new ‘genera’, they should not 
be given new specific or generic names, but rather 
formule in order to show their experimental origin 
The methods of comparative genetics were i]lustrated 
by the action of interspecific and mtergeneric lethals 
and sublethals associated with a hexaploid species 
of L21tcwm. Each of the five genera has evolved in 
its own way, either by imstantaneous speciation 
brought about by polyploidy or the presence of 
interspecific lethals, or by gradual speciation brought 
about by accumulation of gene and chromosome 
changes 

The last speaker was Dr J P Harding (British 
Museum (Na ural History)), who gave a review of 
the cytology of some Crustacea as an aid to their 
classification He said that consideration of the 
chromosome numbers of copepods indicates that the 
more primitive members have the highest: numbers. 
The Calanoida is the most primitive sub-order and 
the haploid number 1s nearly always 16 or 17, whereas 
in the other sub-orders ıb is rarely more than 12 and 
may be as low as 2 In Cyclopoida also the highest 
numbers are found in the more primutive species. 

Three closely related species, Cyclops fuscus, C 
albidus and O dzstenctus, occur in Great Britain, often 
ın the same body of water © distenctus ıs on the 
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whole mtermediate between the other two both in 
its morphology and in rts ecological preferences, and 
many workers have considered ıt to be a hybmd 
between them In both fuscus and albidus, seven 
bivalents are found m the oocyte, those of albidus 
being distinctly smaller than those of fuscus In 
distenctus the chromosome number ıs variable, which 
mdicates rts hybnd nature Breeding experiments 
do not give direct support to thus, for the three forms 
breed true and are completely interstenle. C. ds- 
tnctus seems to be a good species of hybrid 
origin 

Closely related species of Cyclops may have different 
chromosome numbers © vernalis, O parcus and C 
brevispinosus are so similar that most systematists 
make no attempt to separate them, ther haploid 
numbers are, however, 5, 3 and 2 respectively. 

The true nature of breedig systems can m most 
cases be assessed only by cytological study, and their 
determination 1s @ decisive step ın working out the 
systematics of a group The chromosome number 18 
also an additional morphological characteristic of 
which too little use has been made so far The dis- 
coveries made with the aid of these newer tools 
will be of great importance m revising the ‘old 
systematics’ S MULDAL 


Tar first speaker at the afternoon session was 
Prof T J Jenkm, who described his extensive 
experimental work on the grass genera, Lohum and 
Festuca Two groups of species, all diploid (2n=14), 
can be distinguished ın Lolwm one, which 1s self- 
pollinated, comprises L temulentum, L remotum and 
L lohaceum ; and the other, which is cross-pollmated, 
L perenne, L rigidum and L. valhkcum Within each 
group more or less fertile interspecific hybrids can be 
made, and viable hybrids can also be made between 
members of each group Among factors which may 
have been responsible for speciation, mvoluntary 
human selection for seed size m L temulentum, a 
weed of cereals, and in L remotum, a weed of flax, was 
mentioned as an interesting possibility. Festuca is a 
larger and more widely distributed genus, and con- 
tams polyploid as well as diploid species , two groups, 
narrow-leaved forms such as F caplata (2n=14), 
F ovma (2n=28) and F rubra (2n=42) and broad- 
leaved forms such as F pratensis (2n=14), F 
arundmacea (2n=42) and F gigantea (2n= 42), can 
be distinguished Again, hybridization within each 
group ıs possible, though the hybrids are often male- 
sterile, but the only hybrid Imking the two groups 
directly ıs F rubra Xx F arundinacea, which is weak 

_ vegetatively and has never flowered An mdirect 
lnk ıs provided through Lokum perenne and L 
lohacewm, both of which have been successfully 
crossed with both groups of fescues ‘These experi- 
ments, and the cytological mvestigations which have 
been made on the hybrids, clearly have an important 
bearmg on the taxonomy and phylogeny of the 
genera 

Colonel F C Stern, who spoke next, gave several 
examples of the uses of chromosome number and 
morphology m solving taxonomic problems, he 
ulustrated his remarks by means of excellent maps 
First, m the genus Peoma, the European members 
ean be divided mto groups, each contaiming diploid 
and tetraploid species Not only do the chromosome 
numbers here form an mvaluable guide to the 
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taxonomist ın distmguishing closely alhed forms, 
such as P Cambessedesw (Balearic Is, 2n=10) and 
P Russ: var lewcarpa (Corsica, 2n=20), but they 
also provide a clue to the phylogeny of the group, 
it is likely that the diploid forms are the isolated 
relies of preglacial populations, and that the tetra- 
ploids, with their wider and more contmuous dis’ 
tribution, have developed ın mter- and post-glacial 
times Secondly, ın Primula section Farinose, sub- 
section Eu-farmose, chromosome counts facilitate 
the distinction of species otherwise almost mdis- 
tinguishable morphologically, such as P scoica 
(2n=54) and P. scandinavica (2n=72), and also give 
an wlummating guide to the relationships of the many 
polyploid species The possibility that the circum- 
polar P stricta, with 126 chromosomes, is an allo- 
polyploid derived from species with 54 and 72 
chromosomes, was mentioned Thirdly, the chromo- 
some number and morphology of the genera Galanthus 
and Leucojyum were discussed , ın Leucozum the basic 
numbers n=7, 8, 9 and 11 are known and most of 
the species are found at the western end of the 
Mediterranean In Galanthus, practically all the 
species have n= 12, and most of the species are found 
at the eastern end of the Mediterranean and in the 
Caucasus It was suggested that the two genera had 
both been derived from an ancestral European stock 
that had been split into two parts as a result of 
glaciation , ın this connexion, the close resemblance 
between Leucoyum vernum (n=11) and species of 
Galanthus was pomted out It was also shown that 
breakage or fusion of chromosomes, as m Fritillaria, 
may have been an important factor im species- 
formation m Leucoyum Fmally, examples were given 
of the use of cytology ın tracing phylogenetic lines 
(mm Creprs) and ın deciding between alternative 
taxonomic arrangements (Yucca and Agave) 

The correlation between morphology, chromosome 
number and geographical distribution was further 
developed in the next paper, by Dr E K Janaki- 
Ammal, on polyploidy ın the ‘genus Rhododendron 
After referrmg to the early work of Sax, who had 
suggested that this genus consisted mamly of diploids, 
with 2n=26, Dr Janaki:-Ammal described her own 
recent vestigations, which have covered the forty- 
three sections mto which Hutchinson has divided the 
eight hundred species of the genus The cytological 
results can conveniently be summarized under three 
maim groups Furst, the Azalea group, with a wide 
distribution ın the northern hemisphere, ıs diploid 
except for two tetraploid species in North America 
Secondly, the non-lepidote group, comprising among 
others the well-known tree rhododendrons of ow 
gardens, 1s exclusively diploid, 146 species of this 
group, which is found mamly in Eastern Asia, have 
been examined. Thirdly, the lepidote group, composed 
mamly of montane Himalayan species, contains a 
very high proportion of polyploids, with chromosome 
numbers ranging from 52 to 156 The interesting 
point was made that the circumpolar R lapponicum 
1s always diploid, while its Himalayan relatives are 
polyploid. These new observations will obviously 
contribute very greatly to our understandmg of the 
genus Rhododendron 

In the fourth paper, Prof D H. Valentme spoke 
about the use of mterspeeific compatibility as a 
taxonomic criterion He began by defining the 
‘comparium’, which is a group composed of all those 
species which can be united, directly or indirectly, 
by hybridization , this unit, which was first proposed 
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by Danser m 1929, is useful because ıt can be fairly 
precisely defined, and ıs of a size comparable with 
the genus or subgenus In Prmula section Vernales, 
m. Epil-bium section Chamenerion, in Vola sections 
Nomemum, Dischidium, Chamemelanaum and 
Melanvwum, and m Peoma, sections Meoutan and 
Poon, the comparium agrees well with the subgenus, 
section or subsection, and, where it disagrees, it 
provides useful suggestions for taxonomic revision 
On the other hand, ıt is useless ın genera such as 
Lathyrus, n which attempts to obtam mterspecific 
hybrids have failed It 1s mteresting to note that m 
some families, for example, the Gramimez, a single 
comparilum may comprise many genera, such as 
Loltum—Festuca, and Tritscum—Aegilops—A gropy) on— 
Secale—Elymus 

In order to analyse relationships within or between 
comparia, ıt was suggested that variation in what 
may be called seed compatibility, that 1s, the ability 
to form hybrid embryo, seed and seedling, could be 
used Examples were given from the genus Veola at 
the sectional-level, and from Primula, section 
Vernales, at the specific-level In the latter, evidence 
from both seed compatibility and hybrid fertality 
agrees 1n. placing P elatior closer to P vulgaris than 
to P vers Application of this criterion to out- 
breeding diploid groups (gradual ecospecies) similar 
to the Vernales, for example, portions of the genera 
Rhododendron, Loum, Quercus and Epilobium, were 
suggested It was pomted out, however, that the 
hypothesis on which this application ıs based, namely, 
that degree of seed compatibilty is proportional to 
taxonomic relationship, ıs clearly mcorrect where the 
relation between diploid and tetraploid species 1s 
concerned Here, analysis shows that comparable 
pairs of closely allied diploid and tetraploid species 
may vary enormously ın seed compatibihty Thus, 
they may be completely mntercompatible, as m Viola 
ruwana (n==20) x V rewhenbachrana (n=10), com- 
pletely incompatible, as ın Galeopsis tetrahit (n=16) 
x G speciosa (n=8) or, most commonly, as m 
Nastutum macrophyllum (n=32) x N officinale 
(n= 16), partially compatible 

In the general discussion which followed, Prof 
Jenkin described some interesting results on seed 
compatibility ın Lokum, and Dr Turnill bniefly 
reported some unpublished work of Mr E M. Marsden- 
Jones on Anagallss The ntimerous colour forms of 
A arvensis are all mtercompatible and mterfertile, 
but only a single one, out of more than thirty that 
are known, can be crossed with the related species 
A. femna The reasons for this remarkable hmitation 
of compatibility are as yet unknown 


D H VALENTINE 


CHEMISTRY OF THE CELL AND 
ITS NUCLEUS 


DISCUSSION on ‘The Chemistry of the Cell 
with Special Reference to the Nucleus”, arranged 
by Section K (Botany) of the British Association at 
the Birmingham meeting, took place before a large 
audience on September 1 under the chairmanship of 
Prof K Mather 
Prof M Stacey (University of Birmingham) 
opened the discussion with a paper on the chemical 
composition of some cell nucleoprotems He dealt 
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first with the chemistry of deoxypentose nucleic acids 
and pentosenucleie acids, indicating that these must 
now be regarded as two distinct groups of nucleic 
acid, with quite marked differences in physical and 
chemical structures between products from different 
cells Although the deoxypentose type ıs found 
mamly m nucleal structures and the pentose type 
mainly in cytoplasmic material, 1t ıs becoming evident 
that at different stages of cell-growth—especially ın 
bacteria—there is a good deal of overlap m the 
location of the two groups of nucleic acid The 
nucleic acids are found in firm combmation with 
various types of protem, and methods for thew 
separation were outlined The basic protems in 
chromosomes are more complex than was thought by 
earlier mvestigators The present position was then 
outhned of the magnesium ribonucleoprotem which 
forms the dye-retammg part of the surface structure 
of Gram-positive mucro-organisms, and the new 
observation was made that only a small part of the 
ribonucleic acid of various cells is bound ın the Gram 
complex The behaviour of the nucleal protems under 
the influence of cell ‘autolytic’ enzymes, especially 
the nucleases, was also discussed 

Dr W G Overend dealt with work at Bammgham on 
the fundamental chemistry of the Feulgen and Dische 
reactions for cell nucleal matemal He explamed the 
need for knowing what takes place durmg cytological 
stammg practice, particularly ın regard to the 
nucleal components The Dische reaction 1s primarily 
concerned with the deoxyribose in the chromosome 
nucleic acid, and ıb ıs seen as a blue stam when 
diphenylamine ıs added to the cellular materal 
previously treated briefly with acetic and sulphuric 
acids Studies on a wide vanety of unusual carbo- 
hydrates, using spectrographic techniques, show that 
it is given by 2-deoxy pentoses and by furfuryl 
alcohol These under acid conditions are finally 
converted into levulic acid, which gives no colour 
with the reagent It was shown that an mtermediate 
substance in the conversion, namely, o-hydroxy- 
levulic aldehyde, 1s the actual compound giving the 
dye with diphenylamme Other compounds such as 
deoxyxyloses, which can be converted mto this 
aldehyde, can give the Dische diphenylamine reaction, 
which 1s therefore relatively non-specific, and caution 
must be used m interpreting the results of the test 
Protem breakdown products also influence the 
amount of colour produced 

The Feulgen reaction, which has been so valuable 
in locating nucleal structures, consists in the action 
of Schiff’s aldehyde reagent on acid-treated cells to 
give a magenta colour It depends on the fact that 
im deoxypentosenucleic acid the deoxy sugar occurs 
ın the furanose or 5-atom rng form, and under acid 
conditions the rmg opens readily to give a relatively 
Mgh proportion of the open-chain form, which gives 
the aldehyde reaction Model substances having 
different ring forms of different normal and deox 
sugars illustrate this pomt In cells the aldehydo 
sugar ıs still attached to the purme and pyrimidme 
bases in the nucleoprotein, and the complex dye 18 
therefore non-diffusible and locates precisely the 
nucleic acids It was clear from Dr Overend’s 
remarks, however, how the action of lytic enzymes 
or over-hydrolysis by acids can give discrepancies in 
application of the reaction 

Mr F L La Cour next discussed some aspects of 
his work at the John Innes Horticultural Institution 
on heterochromatm m plants He explained briefly 
that the term ‘heterochromatm’ has been used to 
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define specific chromosome segments which remain 
heavily stamed and condensed at certam phases of 
the nucleal cycle Heterochromatin ıs attached to 
the histone type of protem, whereas euchromatin 18 
attached to more basic protems The amount of 
heterochromatin at various stages probably depends 
on competition with the euchromatim The hetero- 
chromatin can be made particularly visible at 
metaphase by working at relatively low temperatures, 
for example, at +5°, especially m cells from root 
tips Usimg the method of working ‘in the cold’, Mr 
La Cour has obtained a variety of results which he 
showed by micrographs and by numerous striking 
diagrams In some plant species the chromosome 
segments are well defined, whereas ın others they are 
either absent or the genes composing them are 
too minute to show up Significant results have 
been obtained with various species of Fritillaria 
obtained from both the New and the Old Worlds 
In some of the New World species hetercchromatin 
is absent The heterochromatin maps clearly 
enable one to detect species and give information 
on hybridity Heterochromatm is probably con- 
cerned with the transfer of gene products to the 
cytoplasm z 

In the final paper of the session, Mr I Leslie 
described recent work of the Biochemistry Depart- 
ment of the University of Glasgow on the role of the 
cell nucleus in the biochemistry of tissue growth. 
Based on Vendrely’s postulate that the nucleus is a 
constant chemical entity ın the cell, Mr Leshe and 
his colleagues selected deoxyribonucleic acid as a 
constant measurable component (by phosphorus 
analysis) of the nucleus and are able to express results 
as mcreases ın actual cell number and as variations 
mm amounts per cell of the other cell components 
This method gives a new and easily applied method 
of measuring growth, which ıs superior to methods 
based on measurement of changes of concentration 
per unit we ght 

The deoxyribonucleic acid content per nucleus 
varies with the pathological conditions , for example, 
in fowl sarcoma the unit 1s 2 8 mstead’ of the normal 
14 Special applications of the analytical technique 
were then described Whith the roller-tube tissue- 
culture methods under aseptic conditions, it 18 
possible to measure the changes ın number of cells 
with time up to a maximum in a period of 96 hr 
and to correlate these figures with mereases ın protein, 
phospholipid components, ete Between 0 and 48 hr 
the proteins and phospholipids increase most rapidly 
and are synthesized mamly before the deoxyribo- 
nucleic acid, and before cell division occurs On the 
other hand, the ribonucleic acid content was shown 
to be greatest during cell multipheation Some 
clearly marked changes are seen in the developing 
chick embryo, the most striking being the remarkable 
imerease m muscle protem and acid-soluble phos- 
phorus at the eighteenth day—presumably for the 
chick’s purpose of extricating itself from the shell 
Medical aspects in health and disease were then 
described, notably concernmg glucuronidase ın rat 
liver and for followmg changes in bone marrow 
components and m leukemia and pernicious anemia 

In the latter disease, there ıs a markedly higher 
content of deoxyribonucleic acid when double sets of 
chromosomes are seen and later the cells fail to 
divide In chemically mduced tumours and other 
abnormal growth cells, the failure to synthesize 
protems can be seen m a clear fashion. 

M Sracey 
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VIBRATIONAL STUDY OF THE 
WOOD USED FOR THE SOUND 
BOARDS OF PIANOS 


By ElICH! FUKADA f 


Kobayashı Institute of Physical Research, Kokubunp, 
Kitatama, Tokyo 


HAVE measured the dynamic Young’s modulus 

and the logarithmic decrement of spruce (in 
Japanese, Kuroezomatsu) which 1s used for the sound 
board of the piano, and I have investigated the 
difference in these physical quantities between surt- 
able woads for sound boards and unsuitable ones, as 
chosen by the piano maker by experience 

The method of expermment! was the lateral 
vibration of a plate about 30 cm long, 2 cm wide 
and 03 em thick The Young’s modul were 
determined from the resonant frequencies of this 
sample The logarithmic decrements were determined 
by measurmg the total charge of the rectified damped 
electric current which was caused in the pick-up by 
the damped oscillation of the sample 

Suitable materials had widths of annual rmgs of 
about 1-2 mm , unsuitable matemals had rather 
large annual rings (about 3 mm) ‘Two or three 
pieces of so-called red wood and rotted wood 
respectively were used The fibres were orientated 
in the direction of length of the plate Duscrymmation 
was easy by observing the appearance The red 
wood is usually found in the lower part of the tree 
trunk It ıs rather red coloured, hard and readily 
distorted Rotted wood is wood which has begun to 
decompose 

Some of my results are shown in the accompanying 
graphs Summarizing, I conclude that Young’s 
modulus is higher for the suitable wood than for the 
unswtable material, and that the logarithmic decre- 





004 
003 
002 
100 500 1000 œ ps 5000 
Fig 1 Comparison of logarithmic decrement of suitable and 


unsuitable woods 


O, 2-mm annual ring, W = 1 22 x 10% dynes/om? 
A,1i-mm annual ring, # = 118 x 10" dynes/em ° 

®, larger width of annual ring Æ = 1 20 x 10" dynes/em + 
x, rotted wood, E = 0 8 x 10% dynes/em ° 

C, red wood, E = 1 0 x 10" dynes/cm ? 
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Fig 2 Effect of moisture content 
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ment ıs smaller for the swtable material and larger 
for the unsuitable one The unsuitable material with 
width of annual rng of about 3 mm shows the same 
value of Young’s modulus but a little larger decre- 
ment compared with the suitable one In the case 
of both red wood and rotted wood, the maximum 
logarithmic decrement was found at a frequency of 
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Fig 3 Effect of temperature in the absolutely dry state 
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about 2,000-3,000 cps Suitable material will prob- 
ably show such a maximum at the frequency of 
about 5,000-6,000 eps These frequency ranges 
could not be measured with the present apparatus 
In any event, suitable wood has the larger Young’s 
modulus and the smaller decrement 

The frequency character of the logarithmic decre- 
ment varies considerably with the moisture content and 
the temperature One example for a suitable wood 18 
given in Fig 2 ‘Young’s modulus shows no change 
for moisture contents of 10 4, 4 8 and 0 0 per cent 
respectively The decrement increases as drying and 
the maximum frequency becomes smaller In the 
absolutely dried state the variation due to the 
temperature of measurement is seen in Fig 3 
Young’s modulus decreases with temperature Decre- 
ment also decreases with temperature and the 
maximum frequency becomes larger This behaviour 
of decrement with frequency 1s very common m 
many woods other than spruce It suggests there ıs 
some relaxation phenomenon in the structure of 
wood causing such a maximum decrement It will 
be discussed fully elsewhere 

I wish to express my thanks to Dr Hei: Kawai 
for his guidance and encouragement throughout 
this work {March 28 


1 Fukada, E , J Phys Soc Japan (in the press) 


PROTECTION OF ENZYMES BY 
ANTICHOLINE-OXIDASES 
AGAINST INACTIVATION BY 
NITROGEN MUSTARD 


By J S COLTER* and Pror J. H QUASTEL, F R S 


Research Institute, The Montreal General Hospital, 
Montreal 


‘HE nitrogen mustards have exe:ted considerable 
interest ın recent years because of ther use as 
therapeutic agents m Hodgkm’s disease, lympho- 
sarcoma and leukzemua??.34.56 Tt is obviously of 
imterest to discover the mode of action of the nitrogen 
toustards ın bringmg about ther cytotoxic effects, 
particularly if such investigations would lead to the 
formulation, or discovery, of substances having 
greater spectficity of action on tumours and less toxic 
action on the host tissue One useful lme of mquiry 
is the investigation of the toxic action of nitrogen 
mustards on enzyme systems, and of the chemical 
nature of substances that might enhance or mhibit 
this effect 
In spite of the high degree of reactivity of the 
nitrogen mustards m aqueous, weakly alkaline 
solutions, which would lead one to suppose that they 
would be powerful inhibitors of a large number of 
enzyme systems, the investigations of numerous 
workers have demoustrated that this ıs not the case 
Barron, Bartlett and Miller? have shown, however, 
that choline oxidase and the choline acetylase system 
are strongly mhıbıted by the nitrogen mustards, and 
have confirmed the findings of Thompson® and of 
Adams and Thompson? that acetyl choline esterase 1s 
similarly strongly mhibited by these poisons 


* Canada Packers Research Fellow, McGill University, Montreal 
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Table 1. Protection of choline oxidase against the toxic action of nitrogen mustard 
by the ferricyanide technique? 1! 
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Choline oxidase activity examined anaerobically 














| | Percentage inhit ition of 
Molar choline ovidase 
re Moly.. contem ene Incubation In In Roroemiane pio 
molecule concentration of nitrogen tıme presence absence against nitroge: 
‘ (P) of P mustard Min of P of P ý mustard Sen 
Ammonium ton 015 107* 30 63 
Methylamine 0 05 10% 15 38 73 4 oe 
Methylamine 0 025 10"* 15 160 545 71 
Dimethylamine 0 05 10 15 69 69 0 90 
Ethanolamine 0 05 10 15 29 3 731 60 
Meotinanude 0 05 10-* 15 39 0 62 0 37 
Histamine 0 025 10“* 15 31 0 82 7 62 
Tyramine 0 05 lo7* 15 37 56 6 93 
Benzednne 0 05 - 10“ 15 62 86 7 93 
Benzedrine 0 005 1073 15 55 55 8 90 
Ephedrine 0 025 107 15 178 670 73 
p-Amimobenzoie acid 0 02 10-¢ 15 56 7 56 3 0 
Glycine 0 05 10“ 15 75 6 71 6 0 








Barron, Bartlett and Muller? have shown that 
mhibition of choline oxidase by nitrogen mustard can 
be prevented, or markedly decreased, by the addition 
of choline to the enzyme previous to, or simultaneously 
with, the addition of the nitrogen mustard They 
have shown further that the addition of thiosulphate 
previous to addition of nitrogen mustard prevents 
wnhibition—the protection ın this case bemg due to 
a direct ummobuilization of the nitrogen mustard by 
thiosulphate 

The present paper ıs a prelummary report of work 
carried out with the object of finding molecules, other 
than choline, which will prevent, by direct association 
with the enzyme, the hibition of choline oxidase by 
nitrogen mustard. Rat liver homogenate was used 
throughout as the source of the enzyme, and m all 
experiments the nitrogen mustard employed was 
methy]-629-(8-chloroethyl)amme 

Rat liver homogenate (in 0 05 M phosphate buffer, 
pH 7 4) was incubated at 37° © ın the presence of 
the protector molecule for fifteen mmutes, at which 
time methyl-bzs-(8-chloroethyljamme was added and 
the incubation allowed to continue for an additional 
period of time (usually fifteen mmutes) The homo- 
genate suspension was then centrifuged, the super- 
natant hquid removed, and the solid residue washed 
twice with saline—-phosphate buffer mixture before 
being suspended ın distilled water 

The choline oxidase activity of such a preparation 
was compared with that of liver homogenate which 
had been meubated either alone, or ım the presence 
of the ‘protector’ alone, or in the presence of methyl- 
bes-(8-chloroethyl)amine alone 

Estimations of choline oxidase activity were 
carried out both aerobically and anaerobically, 
employing, in the case of anaerobic oxidation, the 
method described by Quastel and Wheatley?® using 
ferricyanide as the terminal hydrogen acceptor The 
cholme concentration uniformly employed was 
001 M 

The first ‘protector’ molecules tested were am- 
monium ions and methylamme, these bemg suggested 
by the observation of Mann, Woodward and Quastel™ 
that choline oxidation ıs mhibited by ammonrum 
ions and by trimethylamine A preliminary list of 
the ‘protector’ molecules tested, and of their effects, 
1s given in Table 1, choline oxidase activity, m all 
cases, bemg estumated anaerobically The graph 
shows a typical series of curves obtaimed from one 
such expermment 

The same molecules which were tested as ‘pro- 
tectors’ of cholme oxidase were further tested as 
mbuibitors of this enzyme In this case, estimations 


of choline oxidase activity were made in the presence 
of these molecules Some of the results of these 
experiments are given in Table 2 

It will be seen that all those molecules that are 
capable of protecting choline oxidase from inhibition 
by methyl-bes-(2-chloroethyljamime are also able to 
inhibit the oxidation of chol ne by this enzyme The 
inhibition produced by these molecules—unlike that 
produced by methyl-bos-(8-chloroethyl)amme—s 
readily reversed and its magmtude depends on the 
ratio of substrate to mhibitor 

Examination of the results given m Tables 1 and 2 
reveals a close correlation between the efficiencies of 
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Minutes 


Anaerobic oxidation of choline by rat hver cholne oaidase 
Gas phase 93% Ny-7% CO, 0 025 M NaHCO,,0 01 M choline, 
temp 387°C 

A, Chohne oxidase activity of rat hver homogenate incubated 
30 min at 37°C , B Choline oxidase activity of rat hver homo 
genate incubated 15 min at 37°C and with 10-* Mf nitrogen 
mustard for 15 mm , C, Choline oxidase activity of rat_liver 
homogenate mncubated 30 min at 37°C with 0 05 M benzedrine 
D, Choline oxidase activity of rat Inver homogenate incubated 15 
min at 37° C with 005 M benzedrine and for 15 min with 

0 05 U benvedrine plus 107‘ M nitrogen mustard 
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Table 2 Inhubitions by anticholine-oxidases 


% Inhibition of choline oxi- 
das 











e (Concentration of 
choline = 0 0] M) 
Inhibitor Concentra- mm 
tion of Estimated Estimated 
inhibitor(M)| anaerobically | aerobically 
Methylamine 0 05 445 — 
0 025 247 21 0 
Dımethylamıne 0 025 — 32 0 
Ethanolamine 0 025 — 16 2 
Nicotinamide 0 05 153 — 
0 025 — 31 
Hiutamıne 0 025 52 2 28 0 
Tyramıne 0 05 160 0 — 
0 025 100 0 100 0 
0 01 100 0 85 3 
Benzedrine 0 025 100 0 100 0 
6 01 100 0 — 
0 005 86 2 — 
0 001 — 452 
0 0005 — 22 0 
Ephedrine 0 025 — 776 
p-Aminobenzoic 
acid 0 025 = 24 
Glycine 0 025 20 38 
T 





~ those molecules that act as protectors against nitrogen 


x 


mustard and as direct mhıbıtors of cholme oxidase 


-The results also show that amino-acids such as 


glycme and p-ammobenzoic acid are mert as pro- 
tectors or inhibitors of cholme oxidase 

The mechamsm of the protective action 1s easily 
understood on the basis of competitive action between 
choline and the protector molecule for the enzyme. 
The phenomenon is strictly analogous to the suc- 
cmate-malonate competition for succime dehydro- 
genase discovered by Quastel and Wooldridge’? 
Presumably the protector molecules become attached 
to the enzyme at the active centre attacked by the 
nitrogen mustard, unhibiting the irreversible com- 
bination brought about by the latter molecule 
Further treatment of the system, by washing, not 
only removes the uncombined nitrogen mustard, but 
also reverses the loose combmation between enzyme 
and protector molecule The activity of the enzyme 
is thus restored 

Attention may be directed to the highly protective 
effects exercised by benzedrme (phenylesopropyl- 
amne), ephedrine, tyramime, methylamine, dimethy]- 
amine and even by such molecules as ethanolamine 
and histamme, all these molecules acting as com- 
petitive inhibitors to choline oxidase They act, in 
fact, as anticholine-oxidases and will be referred to 
by this term Work is m progress to discover the 
affinity constants of the anticholine-oxidases both to 
this enzyme and to other enzymes mvolving activa- 
tion of choline (for example, choline esterase and the 
choline acetylase system) 

It will be of distinct terest to discover whether 
anticholine-oxidases such as benzedrine, etc , which 
prevent the access of nitrogen mustard to choline 
oxidase, wi] also prevent its access to other enzymes 
and to those structures of the cell mvolved m the 
cytotoxic action of nitrogen mustard It will also be 
of interest to see whether those anticholine-oxidases 
that have a high affinity for choline oxidase 
may also have therapeutic effects, particularly im 
those diseases favourably affected by nitrogen 
mustard 

Summary. Benzedrme (phenylesopropylamie), 
ephedrine, tyramme, methylamime, dimethyl- 
amine, ethanolamine and histamine act as com- 
petitive anticholine-oxidases. They protect choline 
oxidase against the mactivating effect of nitrogen 
mustard 
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Grateful acknowledgment must be made of a grant 
from the National Cancer Institute of Canada in aid 
of this work. 
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ION EXCHANGE 
GORDON RESEARCH CONFERENCE 


HE am of the Gordon Research Conferences 1s 
not so much to produce completed scientific 
papers, but rather to provide an exchange of current 
results in order to bridge the gap between advanced 
stages of the work and 1ts appearance in prmt How 
necessary this is in a rapidly developing field could 
be seen from the fact that, ın the conference on ion 
exchange, held m New Hampton, NH, durmg 
July 23-28, certam fundamental investigations on 
1on-exchangers were reported by no less than five 
different research groups These dealt with the 
swelling and exchange properties of resins of different 
degree of chain cross-linking , they showed uniformly 
that the uptake of swellmg water and the speed of 
exchange decreases with mereased cross-linking, while 
at the same time the specificity of the resin for 
different 1ons increases Also, for very high cross- 
linkage, a very non-ideal: behaviow 1s exhibited by 
the resins, preference of absorption between two ions 
changing with the ionic composition of the resin 
The first paper—after an ınformal mtroduction by 
the director of the Conferences, Dr W G Parks— 
was presented by G E Boyd (Oak Ridge National 
Laboratory, Tennessee), Outlmimg both the differ- 
ences and sumularities ın the thermodynamic approach 
to partition phenomena such as ion exchange in 
crystals, m organic exchangers and ın surface films, 
Boyd presented a wide array of experimental results, 
ranging from the exchange of silver chloride with 
bromide 10n to exchanges of resins of different cross- 
lnkmg and to the sodium-calcrum exchange ın 
stearate films on water. The method of mnvestigation 
utilized radioactive tracers using gamma-scintillation 
counters of a high counting accuracy. A novel feature 
among the many results reported by Boyd was the 
use of chelating resins, which are highly selective for 
elements of the transition groups For some cations 
the binding ıs so strong that there ıs no longer a 
self-exchange, for example, between copper ions and 
copper-chelate-resin, although this exchange may be 
rapid ın other cases, like strontium 
E Glueckauf (Atomic Energy Research Establish- 
ment, Harwell), after outlmmg the current experi- 
mental ion-exchange research carried out at the 
Chemical Research Laboratory, Teddington, and at 
Harwell, developed a thermodynamic theory of 
ion-exchange, based on the treatment of the 10n- 


776 


exchange resin as a strong electrolyte, which, due to 
the cross-lnking of the monomer chains, 1s subjected 
to internal forces equivalent to a swelling pressure 
By expressing the chemical potentials by means of 
activity and osmotic coefficients, and utilizing 
Harned’s rule for these coefficients m mixtures of 
electrolytes, Glueckauf obtained equations which 
were in satisfactory agreement with experimental 
results obtained by J F Duncan, J W Edwards 
and A W Gardner (Harwell), and which lead to the 
followmg general conclusions (a) The ‘swelling 
pressure’ turns out to be a mildly curved function of 
the equivalent-volume of the resmate (6) While the 
swelling-pressure term influences the water-uptake 
of the resin, ıt does not affect greatly the electrolyte 
activity m the resm, which therefore, for resins of 
moderate cross-lmkage, can be expressed almost 
equally well without considermg swelling pressures, 
but not without considermg the activity coefficients 
in the resm phase (c) Increased cross-lmkage should 
improve discrimination between different 10ons, and 
(d), for a grven resin, 1ons of equal charge should be 
the more strongly absorbed the less they swell the 
resm, which 1s m agreement with the general body of 
experimental evidence (e) Mean molal activity 
coefficients can be assigned to the various metal 1on 
resinates, and in the case of “Dowex 50’ these are 
approximately half those of the corresponding 
nitiates This suggests considerable 10n-pair forma- 
tion in the resinates (see also the later paper by 
W Juda) 

Followmg this, H D Gregor (Polytechnical 
Institute, Brooklyn) outlined further developments of 
his theory, which treats the resin phase as an aqueous 
swelling electrolyte, but neglects activity coefficients 
He also presented an impressive amount of experi- 
mental work on swellmg phenomena, electrolyte 
uptake from concentrated aqueous solutions and 
exchange behaviour of resins of different degrees of 
eross-linkage, both for morganic and organic electro- 
lytes, and for cationic and amonic exchangers 
Gregor showed that the capacity of an anion-exchanger 
(‘Dowex 2’) ıs effectively independent of the size of 
the anions, and that the exchange constant for an 
anion par A—B ıs approximately equal to the ratio 
of the constants for the pairs A—C and B—C, which 
mdicates that there can be only little specific nter- 
action between the different anions absorbed m the 
same resin 

A completely different approach towards the 
elucidation of the imternal structure of cation 
exchangers was presented by W Juda (Ionies Inc, 
Cambridge, Mass.) By studymg the electrical 
conductivity and the transference of sodium ions m 
a sodium cation-exchanger of varying mternal 
sodium chloride content, and by interpreting these 
results m terms of the dissociation of the 
sodium resinate, Juda concluded that the sodium 
resinate was undissociated to a considerable extent 
Hoe also deduced that the Debye-Huckel theory, 
applied to systems where one 10n 1s held stationary— 
as in exchange resins—leads to activitios which, m 
dilute solutions, are half those of the ordinary 
electrolytes This prediction seems to agree roughly 
with the activity coefficients calculated by Glueckauf 
from equilibrium data, though the latter refer to 
‘concentrated’ 10n-exchangers 

M R J Wyllie (Gulf Res and Dev Co , Pittsburgh) 
reported some work done by T R E Kressman 
(Permutit Co , London) on the use of cation exchange 
resins as diaphragms m concentration cells These 
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behave ‘ideally’ for dilute solutions, but, for solutions 
of 05 molar and above, transference numbers fall 
below umty due to the fact that anions will then 
take part ın the transport of electrie charge Wylhe’ 
also reported potential measurements on cells m 
which clay membranes (by Marshall) are used These 
experiments, indicate that clay membranes—unlike 
the ofganic ion-exchangers—are not porous to water 

Anion exchange experrments through protamime- 7 
collodion membranes by K Sollner (Nat Inst of 
Health, Bethesda, Maryland) were reported by H 
Gregor It was shown that the electrical resistance 
of collodion membranes after umpregnation with the 
amine increased considerably due to the ımperm- 
eability of this membrane for cations The con- 
ductance of this membrane 1s greatly affected by the 
size of the anions, as the ‘pores’ are of a diameter 
comparable to that of the larger anions lke sulphate 
and phosphate 

K A Kraus (Oak Ridge National Laboratory, 
Tennessee) presented new data on the use of anion 
exchangers for separations mvolving cations of a 


valency of three or more, by complexmg these with + 


hydrogen chloride, hydrogen fluoride and mixtures of 


these with concentrated ammonium chloride solutions ~ 


He described very effective separations volving the 
elements miobium, tantalum, protactinium, iron, 
hafnium, zirconmm, rare earths, and others, and 
discussed the formation of complex anions of these 
metals, particularly of won, on the basis of equilibrrum 
constants obtamed under conditions of varying 
concentration of the complexing halides 

Application of 10on-exchangers to biological work 
were discussed by A Reid (South Western Medical 
School, Dallas, Texas), with particular reference to 
the treatment of blood Thus calcrum ions, the 
presence of which coagulates blood, can be removed, 
but the storage qualities are adversely affected, 
neither has the removal of poisons from the blood- 
stream been successful, yet, as apparently vital 
substances are removed at the same time G W 
Bodamer (Rohm and Haas Co, Philadelphia) then 
reviewed 10n exchange phenomena ın non-aqueous 
media, including work by Kitchener and Kressman? 

The catalytic properties of ion exchange substances 
were discussed by L P Hammett (Columbia Univer- 
sity) and by F Nachod (Sterling Winthrop Res Inst , 
New York), the chaman of the conference for next 
year After stressing the technical advantages 
deriving from the use of catalysts which can be 


filtered off after use, Hammett discussed experi- Y 


mental results and their implications For example, in 
ester hydrolysis the relative efficiency of acid resins 
as compared with hydrochloric acid falls off rapidly 
with mereasing mol-volume of the ester, but the 
process is almost independent of gram size and 
therefore not controlled by diffusion, the energy of 
activation is less than the corresponding one for 
hydrochloric acid, for which fact the proxumity of the 
organic resin-matrix might be responsible 

Dr W Rieman (Rutgers University) then discussed 
the analytical uses of 1on exchangers such as removal 
of interfermg elements, separation into two or more 
constituents, determmation of total salt contents, 
concentration of trace elements and chromatographic 
separation of sımılar ions from each other An 
experimental test of the theory of chromatography 
was described by H. C Thomas (Sterling Chemistry 
Lab , New Haven), who used a Jones reductor tube 
running at high percolation speed as the prototype 
of a chromatographic column suffermg from ‘film 
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diffusion’ disturbances “Satisfactory agreement be- 
tween theory and experiment was obtained 
Evaluation methods and characterization of their 
1on-exchange substances were discussed by R. Kunm 
(Rohm and Haas Co, Philadelphia), W Bauman 
(Dow Chemical Co, Midland, Michigan) and W 
Utermohlen (Permutit Co, Birmmgham, NJ) 
Kunm reported methods for capacity determmation, 


- which differ considerably for strong and weak cation 


A 


and anion exchangers He reviewed both acid and 
base exchange constants, and 1t 1s of interest to note 
that, for example, IRA 400’ is a stronger base than 
sodium hydroxide and will liberate pure sodrum 
hydroxide solution from sodium salts He also 
reported the effects already mentioned of different 
eross-lmking on reaction-rates and on the capacity 
for large cations, and showed that m the case of 
anion exchangers, too, increased cross-linking results 
m imereased specificity and that very considerable 
variation of the separation factor occurs as a function 
of the mol-ratio of the absorbed ions Bauman, after 
discussing the structure of ‘Dowex 50’, dwelt partı- 
cularly on the properties of anions exchangers, such 
as swelling dependence on cross-linking, chemical 
stability, titration curves, and exchange constants for 
a large variety of organic and morgame anions The 
last session of the Conference was devoted to a 
discussion of engineering factors by F J Roberts 
(Dorr Co , Westport, Conn ) and by Œ P Monet (Du 
Pont Co , Wilmington, Delaware) 

The Conference, under the able chairmanship of 
Dr R Kunn, dealt on the average with two papers 
per session, allowing for a full and free discussion, 
and this contrasted very favourably with the often 
very over-crowded discussions of many scientific 
societies <A feature of the Conference which also 
deserves recommendation was the arrangement into 
morning and evening sessions, which left the after- 
noons free for ether private discussions or mental 
recuperation E GLUECKAUF 


1J Chem Soc, 1211 (1949) 


FERROMAGNETISM AND 
ANTI-FERROMAGNETISM 


N international conference on ferromagnetism 
and anti-ferromagnetism was held at Grenoble 
in the first week of July, organised by Prof L Néel 
under the auspices of the Centre National de la 
Recherche Scientifique with assistance from the Rocke- 
feller Foundation It was attended by some seventy 
scientific workers from Europe and America, and a 
total of about fifty papers were read and discussed 
in the five days of the conference In this report it 
will not be possible to mention all the papers or to 
give a full account of any of them References will 
be given to published papers where these cover more 
or less the same ground as the reports presented to 
the conference, the proceedings are to be published 
m a single volume towards the end of 1950 
The papers on ferromagnetism reflected the great 
merease ın precise knowledge about Weiss domains 
and their arrangement which has come about ın the 
past few years, and the consequent possibility of more 
detexled mterpretation of magnetization processes 
Those on anti-ferromagnetism illustrated the recent 
revival of mterest m non-metallic magnetic materials, 
the considerable accumulation of empirical facts and 
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the begmnings of their reduction to order by general- 
izing theories. 

The most direct experimental ev dence for the size 
and shape of the domains of a ferromagnetic 18 
obtained by applying a magnetic powder to the 
surface of the material to reveal the outlines of the 
domains This technique was described by Dr R M 
Bozorth and illustrated by remarkably clear slides of 
the domain structures observed on various materials! 
By careful shaping of a single crystal specimen, it 18 
possible to obtain a structure consisting effectively of 
only two domains, magnetized m opposite directions, 
with a smgle boundary wall separating them Inves- 
tigations of such specimens were descmbed by Dr W. 
Shockley and by Dr K H Stewart, the former 
showing a film m which the motion of the wall could 
be followed as the magnetization changed , the way 
in which small imperfections in the crystal acted as 
obstacles to the movement of the wall, through the 
formation of the ‘spike domains’ predicted theoreti- 
cally by Néel?, could be seen clearly The speed of 
wall movement m these specimens was found to be 
controlled by eddy-current effects In the course of 
the ensuing discussion, Prof L F Bates showed a 
very beautiful film of Bitter figures formed on a single 
erystal of cobalt, which has a particularly simple 
domain structure, he also showed many pictwes of 
domam boundaries on single crystal surfaces of 
silcon—1ron which provided quantitative proof of the 
essential correctness of the Néel theory 

The subject of time-effects m changes of magnet- 
ization was taken up more generally by Prof R. 
Becker, who dealt with the relative mmportance of 
eddy currents and of the wall mertia effect predicted, 
by Dormg* Prof Néel outlmed a new treatment of 
time-effects, showing that the concept of an mternal 
field changing slowly with time and hence changing 
the magnetization gave results of wider application 
than the concept of the magnetization itself changing 
with time He distmguished between ‘reversible vis- 
cosity’, which he attributed to changes ın magneto- 
crystalline anisotropy due to the diffusion of atoms 
of impurities, and ‘irreversible viscosity’, due to the 
effects of thermal fluctuations on the movement of 
domain walls! Experiments on ‘irreversible viscosity’ 
were described by J © Barbier’, and Prof R 
Goldschmidt showed the importance of time-effects 
m technical applications The very slow changes in 
the magnetization of rocks and clays, and the remark- 
able extent to which they can ‘record’ past magnetic 
history, were discussed by Prof E Thellier 

Turning from these questions of ‘dynamics’ to 
those of ‘statics’—the factors controlling the shapes 
of magnetization curves—the Rayleigh region of the 
magnetization curve was discussed in the light of 
Néel’s theoretical treatment! by Dr L Epelbom and 
by Dr L Lhboutry, the latter consideiing the effects 
of small mechanical stresses as well as of small 
magnetic fields In the region of high fields, Prof L 
Weil described recent theories of coercive force and 
ther experimental verification, ‘Néel’s theory of 
coercive force ın contmuous ferromagnetic media’ is 
not easy to check ın any detail, but the theory for 
ferromagnetics consistmg of particles so small as to 
contain only one domam each (Néel®, Stoner and 
Wohlfarth?) can be checked m various ways by 
varying temperature, composition and particle size, 
and agrees well with experiment The technical 
aspects of high-coercivity materials were treated by 
Dr K Hoselitz m a review of progress in the field of 
permanent magnets 
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Although rapid piogress hes been made in inter- 
preting magnetization processes ın terms of domain 
structure, there have been no great advances in the 
more fundamental problems of ferromagnetism, those 
of the interactions between carriers of magnetic 
moment leading to a finite spontaneous magnetization 
in the absence of a field Prof E C Stoner showed, 
how the ‘collective electron’ approach”, regarding 
the cairiers of magnetic moment as shared between 
all the atoms of the lattice rather than attached to 
individual atoms, could give a general account of the 
behaviour of fer: omagnetics more satisfactory ın some 
respects than those of older theories Prof R Forrer 
extended his previous interpretation! of the satura- 
tion moments of alloys ın terms of a ‘permanent’ and 
a ‘supplementary’ moment by supposing the latter 
to be due to an intermittent activation of certain 
electrons into higher states 

Reports of experimental work on saturation 
moments and allied questions were given by Piof W 
Sucksmith, who has measuied the temperature 
vaniation of saturation moment in a cobalt single 
crystal and ın ordered and disordered iron-nickel 
alloys, Dr P Taglang, who has determined. the 
moments of several series of ‘:s0-electronic’ alloys , 
Dr A Meyer, who has found the gyromagnetic ratio 
for iron, nickel and various alloys to be exactly 2, 
within the small limits of experrmental error, and 
Prof L F Bates, who outlined the mam results of 
his extensive work on temperature changes during 
magnetization and showed that thoy can be related 
reasonably well to other thermal properties by the 
thermodynamic theory of Stone: and Rhodes'* 

Anti-ferromagnetism, which, until 1ecently, has 
received much less attention than ferromagnetism, 1s 
a consequence of negative imteractions between 
carriers of magnetic moment, interactions tending to 
make the moments of neighbouring carriers point ın 
opposite directions Néel”? was the first to show that 
such interactions can lead to just as great ordering of 
magnetic moments as can the positive mteractions 
characteristic of ferromagnetism, though the resultant 
magnetic properties are not usually so striking 
Recent theoretical developments were outlined at the 
conference by Prof J H van Vleck The basic idea 
18 to regard the crystal lattice of the material as made 
up of two interlocking sub-lattices such that all the 
neighbours of each atom of one sub-lattice belong to 
the othe: sub-lattice , the mteraction energy will then 
be a minimum ff all the atomic moments of one sub- 
lattice pomt in the same direction, antiparallel to all 
the moments of the other sub-latt:ce, and this ordered 
arrangement will actually occur if the temperature 18 
below & certain critical value, the Curie pomt The 
quantitative theory, using the concept of a ‘molecular 
field’ to 1epresent the interactions, predicts & sus- 
eeptibility rising slowly to a maximum at the Curie 
point and thereafter decreasing with increasing tem- 
perature Expermental disagreements with the 
simple theory mdicate clearly that imteractions 
between neat nearest neighbours are often of even 
greater importance than those between nearest 
neighbours, and make ıt possible to calculate the 
ratio of the two types of mteraction The mmportance 
of next nearest neighbour interaction can reasonably 
be interpreted 1f the mteraction is not a simple 
exchange one but an mdurect one of ‘superexchange’ 
with an oxygen atom playing the part of mtermediary, 
as suggested by Kiamers and Néel? Striking 
evidence for the division into two sub-lattices below 
the Curie point has recently been provided by neutron 
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diffiaction experiments (Shull!*), showing a periodicity 
twice as great as the normal lattice spacing 

The experimental study of various anti-ferio- 
magnetic compounds was described by Prof H 
Bizette, Prof G Foëx, Dı F Trombe, and by Dr C 
Guillaud Besides deter mining the Curie temperatures, 
Piof Bizette has found the preferred directions of 
orientation of moments, analogous to the ‘easy 
directions of magnetization’, for several crystals 

At very low temperatures many substances exhibit 
anomalies of specific heat and magnetic behaviour 
These were reviewed by Dr N Kurti, who showed 
that further data are required to decide whether the 
anomalies aie evidence of ferromagnetism or of 
anti-ferromagnetism, and that the ordinary Lorentz 
dipole mteraction field of $rJ 1s large enough to be 
of dominating importance in most cases Similar 
low-temperature experiments were described by 
Prof C J Gorter and by Dr G C Garrett 

In the simple ant: ferromagnetics considered so far, 
the moments of tho two sub-lattices aie equal and 
opposite, so that the 1esultant spontaneous magnet- 
ization is zoro Two years ago, Prof Néel introduced 
the dea? that many non-metallic ‘ferromagnetics’ 
may m ieality be imperfectly compensated anti- 
ferromagneties, or ‘ferrimagnetics’, as he calls them 
At the conference he was able to show how fruitful 
this idea has been ın explaming the properties of 
feriites and other magnetic oxides The metallic 1ons 
in the ferrite structura (Fe,0, M++0) aie distributed 
between two different types of site ın the framework 
of oxygen ions, and Néel supposes that the 1ons m 
each type form a sub-lattice ın the sense indicated 
above Below the Curie point the material will have 
a spontaneous magnetization equal to the difference 
between the magnetizations of the two sub-lattices, 
and in many cases this differs fiom zero The theory 
gives quantitative predictions about the vauiation of 
spontaneous magnetization with composition and 
temperature, the specific heat anomaly at the Curie 
point and the variation of susceptibility with tempera- 
ture above the Curie point Refinements to the theory 
allow for the effect of orbital as well as spin magnetic 
moment and for the variation of molecular field with 
temperature’? 

Experments verifying many of these pomts were 
reported by Messrs R Pauthenet and L Bocholt’, 
Dr E F Bertaut and Prof Weil’, working at 
Grenoble More general studies of the properties of 
ferrites were described by Prof M Fallot, Dr C 
Guillaud®* and Prof A Miche] In this work, as in 
that of Prof R Chevallier on «-Fe,0;, the difficulties 
in obtaming pure and homogeneous materials are 
great, leading at times to confusing results A new 
non-metallic magnetic substance was reported by Dr 
J H van Santen—the materi] LaMnO,-CaMn0O,, 
with a perovskite structure, has a transformation 
pomt at about 300° K, below which 16 1s ferro- 
magnetic Since neghbourmg manganese atoms are 
separated by an oxygen stom on their line of centres, 
this 1s the first known case of indirect teraction due 
to pure supelexchange, ıb 18 also the first case m 
which indirect interactions have been observed to be 
positive 

A general review of ferrites was given by Dr J L 
Snoek, stressing the advances in baste theory but 
pointing out the problems of high-frequency behaviour 
still remaining High-frequency phenomena were 
also considered m a report by Dr C Kittel on gyro- 
magnetic resonance and an account by Mr F Roberts 
of expermenis on the radio-frequency analogue of the 
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Faraday rotation of the plane of polarization by a 
magnetized medium 
At the end of the conference, Prof Bates expressed 
very happily the gratitude which all the participants, 
particularly those from other countries, felt towards 
a Prof Néel and all who helped to organise the confer- 
ence for the admirable arrangements and the very 
pleasant atmosphere which prevailed throughout both 
thè formal sessions and the less forma] mtervals 
1 Wilhams, H J, Bozorth, R M, and Shockley, W , Phys Rev, 75, 
185 (1950) 
2 Néel, LL, “Cah Phys”, 25, 21 (1944) 
* Doring, W , Z Naturf , 32, 373 (1948) 
‘Néel,L,J Phys , 11, 49 (1950) 
ë Barbier, J C, CR Acad Ser, Paris, 230, 1040 (1950) 
€ Néel, L , “Cah Phys ”, 12, 1 (1942) 
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* Stoner, E C, and Wohlfarth, E P , Phal Trans Roy Soc, A, 249, 
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10 Stoner, E C , Proc Roy Soc, A, 169, 339 (1939) Wohlfarth, E P, 
Proc Roy Soc , 195, 434 (1949) 
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STATISTICAL METHODS IN 
BIOLOGICAL AND CHEMICAL 
EXPERIMENTS 


r January 1949, the New York Academy of 
Sciences held a conference on “The Place of 
Statistical Methods in Biological and Chemical 
Experimentation”, the fifteen papers there pre- 
sented are now published* “as a guide to those 
workers in the fields of biology and chemistry who 
wish to learn more about the place of statistics m 
research”, The volume naturally does not give a 
connected account of the methods of statistical 
science, but ıt does provide exceedingly mteresting 
illustrations of the many ways in which the statistician 
can help a research programme It should be of value 
to the sceptic requiring to be weaned from his belief 
that “I don’t need statistics in my work”, to the 
- teacher ın search of examples, and also to the specialist 
who can appreciate the intrmsic merits of those 
contributions lymg close to his own branch of study 
The first two papers, by G W Snedecor and G M 
Cox, are general accounts of the function of statistical 
analysis and experimental design Next come several 
papers deseriptive of special statistical techniques, m 
subjects as diverse as analytical chemistry, nutrition 
and smmunology Four papers on biological assay 
and three on studies of human populations complete 
the collection All the authors have something worth 
saying, and all present their topics with admurable 
clanty , one or two need special mention 
Many readers will be mterested to see F W 
« Wucoxon’s survey of the approximate methods of 
analysis that he has done so much to develop C V. 
* Annals of the New York Academy of Sciences Vol 52, Art 6 
The Place of Statistical Methods ın Biological and Chemical Experi- 
mentation By Edwin J de Beer, Lloyd © Miller and 14 other 


Authors Pp 789-942 (New York New York Academy of Sciences, 
1950) 226 dollars 
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Winder contributes a valuable account of certam 
applications of statistics m pharmacology, m the 
course of which he discusses the choice of a metas 
‘meter for analysis L C Miller compares different 
techniques for the analysis of assays using quantal 
responses, making useful comment on the validity 
and utility of each D Mamland and D D Reid 
deseribe some of the statistical problems of research 
ım clinical medicine, with special reference to recent 
progress ın this important and difficult field 
D J Fowey 


THE TSETSE FLY IN EAST AFRICA 


HE report of the East African Tsetse and 
Trypanosomiasis Organisation for 1949* shows 

that an integrated attack ıs bemg made upon this 
many-sided problem—research and reclamation are 
bemg closely co-ordinated, the medical, veterinary 
and agricultural aspects are bemg treated as different 
facets of a single problem, and progress in East Africa 
1s bemg correlated at each step with advances made 
in other parts of the contment 

As the director, Dr H M O Lester, pomts out, the 
broad aim of the Orgamisation ıs the assistance of 
development in East Africa ; and the reorganisation 
of research which ıs m progress and, ın particular, the 
closer liaison between tsetse research and trypanoso- 
muasis iesearch, are clearly havmg a stimulating 
effect Detailed work with improved technique ıs in 
progress to define exactly the habitats of the different 
species of tsetse fly so as to make possible the eradica- 
tion of the tsetse with the minimum interference with 
vegetation 

There are many questions m tsetse biology which 
must be answered before Jand-utilization policies can 
be formulated It 1s already clear that the eradication 
of tsetse fly from any area has little value unless the 
land that has been freed from this pest ıs required 
for some specific purpose Until more effective methods 
of applying insecticides and cheaper methods of 
clearance are developed, eradication and resettlement 
will only be economic where there 1s sufficient pressure 
of population for the organisation of large-scale 
undertakings The effect of ‘fire exclusion’ m 
extermmating Glossina swynnertont has been 
confirmed As m Southern Rhodesia, ıt has been 
proved in an experimental fenced area of 560 square 
mules that the destruction of game animals leads to a 
very great reduction in the numbers of G morsitans 
and the virtual collapse of G swynmertonz 

On the vetermary side, extensive trials have been 
carried out on the prophylactic and curative value 
of the drug ‘Antrycide’ <A cautious attitude was 
adopted from the outset by the research organisation, 
~and this attitude appears to have been justified The 
drug has remarkable curative properties against 
veterinary trypanosomiasis, although severe toxic 
reactions have occurred and will requne further study 
before ıts use on a large scalo can be 1ecommended 
As a prophylactic the diug has proved disappomting 
It is hable to cause prolonged incubation of the 
disease and so to mask infection, and acquired 
resistance 1s so readily developed by T congolense 
and'T vwaz that it appears difficult, 1f not impossible, 
to use the drug for large-scale prophylaxis in East 
Afiica 


* East Afmean Engh Commission East Afmcan Tsetse and 
Trypanosomiasis Research and Reclamation Organisation Annual 
Report, 1949 By Dr H M O. Lester Pp. 26 (Nairobi East 
African High Commission, 1950 ) 
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Cell Specificity of Histones 


Dvurine the course of our mvestigations!? on the 
chemistry of the cell nucleus, ıt was found? that the 
basic protems present m the nucle: of the erythrocytes 
and liver cells of the salmon bear, ın contrast to the 
protamin (salmme) known to be present m the sperm 
heads, the complete character of histones At the 
same time, significant analytical differences were 
detected between the histones from the two types of 
cells These results suggested to us the possibility 
that each nucleus possesses a basic protem char- 
acteristic of the type of cell of which ıt forms part 
This is certamly true of the sperm head of the 
salmon, for protamm does not occur in other cell 
nuclei of this species It appears also to hold for the 
nucle: of the erythrocytes and liver cells of this species, 
for the histones isolated from them exhibited marked 
differences, quite beyond the lmuits of analytical 
error, ın their arginme contents Nevertheless, before 
generalizing our results ıt seemed desirable to confirm 
them and, if possible, to extend them to other species 
Unfortunately, we have not yet succeeded, despite 
many efforts, im obtammg a new specimen of fresh 
salmon blood We have, however, examined the 
histones isolated from cell nucle: of other species 
with the results recorded below 

The assumption has hitherto been tacitly made 
that the histones extracted from isolated cell nuclei 
are mdividual proteins In fact, however, every 
histone so obtained has now proved to be composite, 
consisting of two, and m one case three, components 
All the components are basic protes, and we there- 
fore propose, at any rate provisionally, to describe 
them all as histones, the component present ın pre- 
ponderatmg amount bemg termed the mam, and 
the others the subsidiary, histones The sulphates 
of the maim histones are less soluble in aqueous aleohol 
than those of the subsidiary ones and can therefore 
be obtamed more or less readily in what appears to 
be a pure state The subsidiary histones are more 
difficult to purify and have so far only been isolated 
in @ state approaching purity ın two imstances 

Main and subsidiary histones differ strikingly im 
composition Thus, ın the products from the nuclei 
of ox thymocytes, the arginme content accounts for 
30 per cent of the total nitrogen of the mam histone 
but only 8 per cent of that of the subsidiary one, the 
basic properties of the latter bemg, m fact, maimly 
due to a high content of lysme In contrast to this, 
the correspondmg figures for the histones from the 
nucle: of fowls’ erythrocytes are 26 5 per cent and 
34 per cent Here, the subsidiary histone contains 
considerably more argmine than the mam one, but 
there ıs evidence of the presence ın these nuclei of 
a third histone of the subsidiary type contammg 
little argmine Subsidiary histones with a small 
arginine content have been detected in the basic 
proteins of nuclei isolated from the followmg organs : 
spleen (ox and fowl) , liver (ox and salmon) , thymus 
gland (ox and fowl), sperm (cod), a tumour (man). 
There is thus httle doubt that they are of general 
occurrence in the cell nucle: of animals, but smce 
the majority of them have so far been obtained m 
insufficient quantity for complete purification, they at 
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present yield no evidence of cell specificity On the 
other hand, the subsidiary histone with high argmme 
content isolated from the nucle: of fowl erythrocytes 
is cell-specific, for 16 ıs absent from both the thymo- 
cytes and lymphocytes of the fowl 
The maim histones are remarkably constant, both , 

qualitatively and quantitatively, m ammo-acid com- 
position, although differences can in some, but not 
all, cases be detected between those obtamed from 
different species This 1s illustrated by their argimine 
contents shown ın the accompanying table 


ARGININE CONTENTS OF MAIN HISTONES 








Species Source of nucle: | Argmmine-N as % of total N 
Ox | Thymus gland 29 5 
Spleen 29 5 
Liver 30 0 
Fowl Ervthrocytes 26 5 
Spleen 298 
Thymus gland 29 3 
Cod Sperm 28 6 
Salmon Javer 30 2 
Man Tumour 29 5 
Spleen s) 30 6 y 








These figures clearly give no evidence of specificity 
among the mam histones from different cells of the 
ox No differences would, of course, be expected 
between those from the thymus gland and the spleen, 
because they are derived from cells (thymocytes and 
lymphocytes) which are morphologically identical. 
But the value for the histone from the liver, which 
might be expected to exhibit specificity, 18, within 
the limits of experrmental error, mdistinguishable 
from those of the thymus gland and spleen These 


identical argmine contents do not, however, necess- 


arily prove the identity of the histones On general 
grounds, ıt 1s almost certam that the histones from 
the various species are species-specific, yet the argimine 
contents do not permit us to distmguish between 
the histones from species so divergent as man, ox, 
fowl (spleen and thymus gland) and salmon Whether 
the histones from the ox do, or do not, exhibit cell- 
specificity must therefore remain, for the present, an 
open question On the other hand, there ıs no doubt 
that, m the fowl, the histones in the erythrocytes 
and lymphocytes are cell-specific between these two 
types of cells This has been shown above for one of 
the subsidiary histones It 1s also true for the mam 
histones, as ıs evident from the differences in their 
arginine contents 

One important consequence of these results lhes, m 
our view, in the possibilities they offer of fillmg a 
gap in current genetical theory It has always been 
a puzzle to us, as chemists applying our techniques 
to the field of cytogenetics, how the physiological 
functions of cell nucle: m the same organism can 
differ—as presumably they do differ—from one cell- 
type to another when they all contam identical 
chromosomes and‘hence identical genes The physio- 
logical functions of the nuclei are presumably due to 
the genes which they contain , they should, therefore, 
be identical in all nuclei of a grven organism If, 
however, ıt ıs postulated that nucle: contam some 
mechanism for the suppression of the activities of 
particular genes, or groups of genes, and that this 
mechanism 1s specific for each cell type, these diffi- 
culties disappear The demonstration in the work 
outlmed above that some of the basic protems present 
ın cell nucle: are certamly cell-specific leads to the 
hypothesis that one of their physiological functions 
1s to act as gene suppressors It is true that specificity 


4 


“~ Department of Biochemistry, 


c 


~ 


< 


x 


er 


No 4227 November 4, 1950 


has not been demonstrated for all the histones 
examined , but, as we have pointed out, such specrficity 
is not excluded by our work 
A full account of this work 1s m course of prepara- 
tion for publication elsewhere 
EDGAR STEDMAN 
: ELLEN STEDMAN 
University, Edinburgh 
Aug 21 
2 Stedman, E , and Stedman, E , Symp Soc Exp Bol, 1, 232 (1947) 
* Stedman, E, and Stedman, EF, Cold Spring Harbor Symp Quant 
Biol , 12, 224 (1947) 
*Stedman, E , and Stedman, E , Brochem J , 38, xxvi (1944) 


Carbohydrate and Adenosinetriphosphate 
in Sea-Urchin Semen 


SEA-URCHINS differ from mammals, m which 
fertilization 1s ternal and the survival of spermatozoa 
largely depends on extraneous nutrients provided by 
accessory secretions, in that fertilization takes place 
after the eggs and sperm have been shed mto sea 
water, which 1s a poor source of organic nutrients. 
Furthermore, unhke mammahan spermatozoa which 
ın most species, including man, obtam ther meta- 
bolic energy through anaerobic and aerobic glycolysis', 
sea-urchin spermatozoa depend on a non-glycolytic 
and strictly aerobic metabolism, sea-urchm semen 
1s devoid of significant amounts of fructose or other 
fermentable sugars, and the spermatozoa are m- 
capable of glycolysmg sugars added ın vitro? 

In a search for glycogen or other mtracellular 
reserve carbohydrate, semmal plasma and sperm- 
atozoa, obtamed by centrifugation of semen (Echinus 
esculentus), were hydrolysed with potassrum hydrox- 
ide, the ethanol-precipitable material obtamed from 
the alkaline solution was analysed by several methods 
Total carbohydrate was estimated by means of 
anthrone’ , ‘reducmg sugar’, ‘yeast-fermentable sugar’ 
and glucose were determined after acid hydrolysis 
of the ethanol-precipitable material, the amount of 
‘reducmg sugar’ was small, being 110 mgm /100 ml 
spermatozoa (110 mgm per cent), of which only 
40 mgm per cent was glucose, identified by the yeast- 
fermentation test and glucose oxidase’ The oxida- 
tion of this amount of glycogen or glycogen-like 
material would be madequate to account for the high 
oxygen consumption of sea-urchin spermatozoa5.¢ 
The seminal plasma of Echinus esculentus contains 
little free reducing sugar and no glycogen-hke 
maternal, though about 200 mgm per cent of some 
other anthrone-reactive carbohydrate 1s present 

The content of hexose-phosphate phosphorus m 
sea-urchin sperm was also determmed and found to 

“be only 2 mgm per cent 

Studies on mammalian spermatozoa have estab- 
lished that both their glycolytic metabolism and 
motility are related directly to their content of 
adenosinetriphosphate, m normal ram semen the 
concentration of adenosmetriphosphate varies from 
0 5to 1 5 mgm per cent of adenme amimo-nitrogen’. 
So far, the presence of adenosmetriphosphate m sea- 
urchin semen has been deduced only from the oceur- 
rence of a ‘barum msoluble, acid-labile ester’? To 
obtain precise informat.on about adenosmetriphos- 
phate m ses-urchin semen, an attempt was made to 
isolate it, followmg the procedure of Parnas and 
Lutwak-Mann’ for the quantitative estymation of 
adenosmmetriphosphate ın skeletal muscle In a tn- 
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chloroacetic acid extract from 20 ml semen of Echinus 
esculentus, adenosinetriphosphate was separated as 
barium salt, and after removal of barrum, the pentose, 
pyrophosphate-phosphorus and ammo-nitrogen were 
estimated ın the solution There were 9 9 mgm 
pentose, 3 8 mgm pyrophosphate-phosphorus and 
0 93 mgm of adenme ammo-nitrogen per 100 ml 
semen The molecular ratio of these three agreed 
satisfactorily with the theoretical ratio 1 2 1 
Adenosmetriphosphate therefore occurs as a normal 
constituent of sea-urchm semen m a concentration 
sunilar to that found in ram semen 
Adenosmetriphosphate ıs usually associated with 
glycolytic metabolism The existence of significant 
quantities of this substance ın sea-urchm spermatozoa 
raises the question of the role of adenosmetrrphos- 
phate ın these spermatozoa, the metabolism of which, 
bemg non-glycolytic, 1s very different from that of 
mammalian spermatozoa, muscle or yeast. 


ROTASCHILD 
Department of Zoology, 
Cambridge 
T. MANN 
Molteno Instıtute, 
Cambrıdge 
July 7 


1? Mann, T., “Advances ın Enzymology”, 9, 329 (1949) 
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$ Rothschild, Lord, J Exp Biol, 26, 396 (1950) 
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® Spikes, J D, Amer Nat, 83, 285 (1949), p 294 
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Gluconokinase and the Oxidative Path 
for Glucose-6-Phosphate Utilization 


Srupres of the oxidation of glucoge-6-phosphate 
and 6-phosphogluconate by extracts of many types 
of cells have mdicated the existence of an oxidative 
pathway leading through pentose phosphate to triose 
phosphate, ın addition to the anaerobic steps of 
the Embden—Meyerhof scheme We have recently 
obtained an indication of the potential umportance 
of the oxidative pathway ın the economy of the cell 
from a study of gluconate utilization in Escherichia 
colt, strain B 

When a moist sediment of E colt grown in glucose 
medium! was ground by hand for two minutes with a 
fine grade of alumma, essentially all of the organisms 
were disrupted and many enzyme systems could be 
extracted with 0 01 M phosphate buffer at pH 7 0, 
Among these systems have been demonstrated the 
oxidizing systems for glucose-6-phosphate and 6- 
phosphogluconate, hexokinase, the systems for 
anaerobic conversion of glucose-6-phosphate to triose 
phosphate, and a weak adenosine pyrophosphatase 
These systems have been found to have essentially 
similar activity ım the extract from comparable 
numbers of gluconate-adapted bacteria In addition, 
this latter extract contamed an enzyme, glucono- 
kinase, catalysmg the reaction 
gluconate + adenosinetmphosphate —> 6-phosphogluconate + 

adenosinediphosphate 
The acid hberated ım this reaction has been studied 
in Warburg respirometers (see graph) 

Aliquots of the products of anaerobic gluconokinase 
activity on gluconate and adenosmetrrphosphate 
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Acid-production ın the enzymatic transphosphorylation from 
adenosinetriphosphate to gluconic acid by extracts of adapted 
and non-adapted bacterla The reaction was measured at 38° 
in Warburg resprrometers in bicarbonate buffer contaimng 
8x 107° M Mg++ equilibrated with 5 per cent carbon dioxide — 
95 per cent nitrogen at ga 73 At zero tame, 3 3 pmol adeno- 
sinetriphosphate was added to 0 2 ce of bactenal extract (£= 
10 x 10" cells) and 10“mol substrate ın 25 eec buffer 
Left, extract of unadapted cells grown in glucose , right, extract 
of adapted cells, grown in gluconate 
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were then analysed enzymatically The reduction 
of trrphosphopyridine nucleotide was followed spectro- 
photometrically at room temperature at 340 mp in 
the presence of purified 6-phosphogluconate oxidizing 
system from yeast, inactive on gluconate 

As can be seen from the graph, addition of adeno- 
sinetriphosphate to the enzyme extract alone resulted 
im. the liberation of 0 5 umol. of acid m 15 min, 
due to the action of adenosine pyrophosphatase In 
the presence of gluconate a total acid production 
of 3 2 umol had occurred ın this time, mdicatimng 
the presence of 2 7 pmol of phosphogluconate On 
spectrophotometric analysis of triphosphopyridine 
nucleotide reduction, ıt was found that the product 
contained 2 8 pmol of oxidizable phosphogluconate 

The gluconokimase contents of the extracts were 
also studied by this spectrophotometric method The 
addition of 0 001M cyanide to the system was 
desirable to minimize the re-oxidation of the coenzyme 
by the oxidizmg systems of undiluted extracts 

Assuming that extraction of hexokinase and 
gluconokinase was essentially complete and that the 
turnover numbers and molecular weights of bactertal 
hexokinase and gluconokinase were comparable to 
these values for yeast hexokinase?’, ıt was calculated 
that an adapted cell contamed of the order of a 
thousand molecules of each of these enzymes The 
sensitivity of our analytical methods suggests that 
the unadapted cell contamed less than fifteen mole- 
cules of active gluconckimase , mdeed, no evidence 
was obtamed for the existence of this enzyme in the 
unadapted cell ` 

When Æ col 1s adapted to gluconate, the cells are 
not simultaneously adapted to p-arabinose, arabon- 
ate, 2-ketogluconate or 5-ketogluconate Thus the 
adaptation seems to consist entirely of the formation 
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of gluconokmase, a transphosphorylating enzyme 
which effects the formation of 6-phosphogluconate 
from gluconic acid and adenosmetriphosphate 
Phosphogluconate does not disappear anaerobically 
nor aerobically m the absence of oxidized triphospho- 
pyridine nucleotide, and appears to be used exclusively 
via the oxidative path through pentose phosphate, 
thereby completely by-passing that part of anaerobic ^ 
glycolysis resultmg m triose phosphate formation 

When Æ coh 1s grown aerobically in a complete 
mineral medium contammg gluconate as the sole 
source of carbon, the mass dupheation time is found 
to be 57 min, as compared to 49 mm with glucose 
The turbidity mnerements’ per mole of substrate are 
essentially identical, both substrates providing sumiar 
quantities of assimilable carbon Thus the rate of 
utilization of this carbon from gluconate by the smgle 
oxidative path approached the rate of utilization of 
carbon from glucose, which could be degraded both 
by the oxidative path and by anaerobic glycolysis 

We wish to acknowledge the generous support of 
the Commonwealth Fund è 
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Structure of the Mycolic Acids of 
° Mycobacteria 


R J ANDERSON? gave the name ‘mycolic acid’ to 
a high-molecular weight fatty acid (m p 58°), isolated 
from the H 37 stram of Mycobactervum tuberculosis 
var homens The structural features of mycolic 
acid, as elucidated by him, are as follows ts prob- 
able formula is Css H 17604 with one —COOH, one —OH 
and one —OCH; group, pyrolysis at 300° ın a vacuum 
gives a volatile distillate (mp 88°), identified as 
n-hexacosanoie acid, C.,H;.O0, Chromic acid oxida- 
tion breaks up mycolic acid into smaller fragments, 
among which the followmg could be identified : 
stearic acid, n-hexacosanoie acid and hexadecane, 
1, 16-dicarboxylic acid? 

Bovine’, avian‘ and other straims of Mycobacteria5.* 
contam similar high-molecular weight mycolie acids, 
the most characteristic feature of which 1s that they 
contain a hydroxyl group and that the pyrolysis 
reaction gives either n-hexacosanoie acid or similar 
acids*-? 

Nothmg was known about the position of the 
hydroxyl group or the structura’ significance of the 
pyro'ysis reaction We can now answer both 
questions 

In the course of an extensive study of the hpids 
of different strams of Mycobacteria, we described a 
chromatographic method of isolation of mycolic acid® 
and then the chromatographic separation of two prob- 
ably 1someric (x and B) mycolic acids, differmg m melt- 
ing points and the melting pomts of their derivatives® 
The elementary analyses of these chromatographically 
purified mycolic acids and of several of their deriva- 
tives confirm the formula C,,H,,.0, proposed by 
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R J Anderson! ‘This formula is, of course, con- 
sidered only as the most probable one, elementary 
analyses leave an uncertainty of about -5 C and 
= 10H 
We have shown quite recently that the hydroxyl 
~ group of mycolic acid ıs ın the ß-posttion to the 
_~sarboxyl group™? This led us to the hypothesis 
~ that the thermal splitting-off of n-hexacosanoic acid 
(for which the presence of the hydroxy] ıs essential?) 
1s analogous to the well-known pyrolysis of B-hydroxy- 
a,a dialkyl acids. Thus, for example, (I) decom- 
poses on heating mto acetaldehyde and ssobutyric 
acid, (II)? 


CH, CH; 
| | 
H,C— aaa Cea — CH,;CHO-+ ie 
CH; CH, 
I I 


The analogous reaction of mycolic acid (ITI) would 
be formulated thus 


| R—-CHOH—CH— COOH R—CHO-;-HCH— COOH 


| 
‘ (CH:)ex--CH, (CHa) CH; 
II Iv 


The real course of the reaction seems to be more 
complicated, as we have found no aldehyde, but a 
mixture of methoxyl-free substances 

We have now proved the structure (III) for mycolic 
acid through the following sequence of reactions 
on heating mycohe acid with acetic anhydride con- 
taimmg 10 per cent potassrum hydrogen sulphate, 
water ıs split off and the «,8 unsaturated anhydro- 
mycolic acid (V) 1s formed®!° Both isomers (x and f) 
seem to give the same anhydromycolic acid?!¢ 
Ozonization of anhydromycolhe acid (V) should give 
either «-oxo-hexacosanoice acid (VII) or, by further 
oxidation, n-pentacosanoic acid (VIIT) 





E 
| —H,0 Os 
R—CHOH—C-—-COOH——+R—_CH=C—COOH- — 
| 
Casas CosHay 
ur v 


R— CHO + CO-—COOH 


CLs 
VII 


In fact, after ozomization of anhydromycolic acid 

Y (V), we have isolated an acid (mp 82-83°), which has 

been 1dentified by X-ray diffraction measurements as 

n-pentacosanoie acid (VIII) (found OC, 78 22, H, 

12 92 percent, C.;H,,.O, requires C, 78 47, H, 13 17 

per cent) «- and B-mycohce acids are thus B-hydroxy- 
a-n-tetracosyl-acids (TII) 

The C, fragment (VI) of the molecule which 1s 
formed by ozonolysis of anhydromycolie acid (V) stall 
contains one methoxyl group and at least one side- 
cham, the Kuhn—Roth C—CH, determmation of 
mycohe acid shows the presence of at least three 
chams}§, 

All mycohe acids described by R J Anderson’** 

= and the new mycolic acids which we have 1solated*# 
are characterized by the pyrolysis reaction leading to 
a long-chain normal fatty acid? We may thus define 
mycolic acids as high-molecular weight -hydroxy 
fatty acids with a long «-side-cham This seems to be 
quite a new feature among natural fatty acids 


Cu Hs —CO0OH 


vu VI VIII 


fi 
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Cytochemical Localization of 
p-Glucuronidase 


ArPLYING histochemical techniques devised by 
Friedenwald and Becker’, ıt was found? that in 
normal male mouse liver (Fig 1) and kidney, 8- 
glucuronidase activity 1s mamly confined to the 
mitochondria It was considered that the rise in 
glucuronidase act vity shown by biochemical methods 
to occur m these organs when repair has commenced 
subsequent to damage? might be reflected ın a change 
m the cytochemical picture This has been found 


to be the case ın expermments with frozen sections 





Fig 1 Staining of mutochondria in 20-z frozen section of normal 
male mouse liver 8-Hydroxyquinoline glucuronide method 
8} hours incubation Yellow filter, x 500 


Fig 2 Sta:ning of chromatin in 20-u frozen section of regenerating 

male mouse liver, 7 davs after administration of carbon tetra- 

chlonde 5 3 gm /kgm inoliveoul 8-Hydroxyquinoline glucuronide 
method 8 hoursincubation Yellow filter, x 500 


In both figures a portion of central vein 13 at the upper left 
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of mouse liver regenerating after partial hepa- 
tectomy or carbon-tetrachlomde paisoning, using 
§-hydroxyquimoline glucuronide as substrate In con- 
trast to the mutochondrial site m normal liver, 
8-glucuronidase activity as detected by this method 
now appears to correspond im situation to the nucleus 
(Fig 2) This did not result from aggregation of the 
roitochondria, which were seen to be normally situated 
ın sequent sections stamed with Iron Hematoxylin 
after fixation ın Regaud’s flud On the other hand, 
Feulgen stammg in regeneratimg liver gave a similar 
picture to that obtamed by the glucuronidase method 
Normal liver sections stained by the Feulgen method 
did not in any way resemble those obtained histo- 
chemically 

It should be noted that biochemical methods 
suggest that mitochondrial glucuronidase activity 
remains at the normal level ın regeneratimg liver, 
whereas the fraction of the enzyme which is soluble 
in acidified water homogenates rises in activity’ The 
apparent discrepancies between the results obtamed 
by the two techniques will form the starting point 
for further mvestigation 

One of us (J G C) 1s m receipt of a full-time grant 
from the British Empire Cancer Campaign 
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Inhibition of Chymotrypsin by Diethyl 
p-Nitropheny! Phosphate 


CHYMOTRYPSIN displays both esterase and proteo- 
lytic activity, and ıt has recently been shown! that 
this enzyme ıs inhibited by disopropyl fluorophos- 
phonate and that loss of esterase activity 1s paralleled 
by loss of proteolytic activity Diethyl p-nitrophenyl 
phosphate (Æ 600) resembles drsopropyl fluoro- 
phosphonate ın bemg a very powerful antıcholm- 
esterase We have found that ıt will also mhıbıt 
chymotrypsm, and have been studying the system 
chymotrypsin~—diethyl p-nitrophenyl phosphate 
as a convenient model for other esterase systems, 
since the physical data for this enzyme (purity, 
molecular weight, etc ) are among the more accur- 
ately known. 

Our sample of crystalline chymotrypsin was found 
to be 50 2 per cent pure (the remamder being 
magnesium sulphate) by usmg Anson’s method of 
estimation? (digestion with denatured hamoglobm m 
phosphate buffer, pH. 7 { 3 25°, and using Northrop’s 
value of (0 038 TU) PY for the activity of 
pure enzyme) The inhibitory effect of diethyl p- 
nitrophenyl phosphate was followed by meubating 
the enzyme m buffer pH 7 7 at 25° for 18 hr and the 
proteolytic activity estimated as above. A concentra- 
tion of diethyl p-nitrophenyl phosphate of 8 x 10€ M 
gave 50 per cent inhibition of 0 1 per cent chymotryp- 
sin under the above conditions A yellow colour 
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developed in the solutions durmg incubation and the 
absorption spectrum corresponded to that of nitro- 
phenol Measurement of the absorption at 400 mp 
using a Beckmann photo-electric absorptiometer was 
a convenient method for the assay of mtrophenol 
It was found that more nitrophenol was liberated 
in the presence of the enzyme than in its absence 
the results of a typical experrment were as follow’ | 
Nitrophenol 


concentration 


Solution 
observed. 


{a) Chymotrypsin (0 993 mgm/ml) + E800 
(107° M Jın phosphate buffer pH z 7incubated 


for 18 hr at 25° 3 00 x 10-5 M 
(b) Control, as above, but omitting chymotrypsin 117 x 1075 AL 
Extra nitrophenol produced in (a) 1 83 x 1078 M 


Inhibition of enzyme after 18hr = 100 per cent 


Using a value of 27,000 + 1,000 for the molecular 
weight of the chymotrypsm. (see Jansen. et al ?) and 
assumimg an equation 


i aaa a + (EtO) PO O('.H.NO, = 
(Inhibited chymotrypsin-PO(OEt),) + HO CHNO, 


the theoretical concentration of nrtrophenol expectedy- 
would be (1 81 +007) x 10-5 M 

Simultaneous determinations were made of the 
nitrophenol liberated and the percentage inhibition 
of the enzyme durmg 18 hr, and the results are 
shown m the accompanying graph The two curves 
are essentially comedent, and a lmear relationship 
is found on plottig nitrophenol hberated agaist 
percentage inhibition These results suggest that 
there may be only one ‘active centre’ in the chymo- 
trypsin molecule, ın agreement with the findmgs of 
Jansen et al 3, who found that chymotrypsm inhibited 
with dusopropyl fluorophosphonate contaming phos- 
phorus-32 had I 1 atoms of marked phosphorus to 
1 molecule of enzyme after recrystallization 
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As a working hypothesis of the mechanism of 
esterase activity, we think it probable that one mole- 
cule of substrate reacts at the active centre of the 
enzyme and hydrolysis oceurs Normally, both the 
alcohol and acid moieties then leave the active centre 
and the cycle ıs repeated, but xf certam mhibitory 
substrates are used, such as diethyl p-nitrophenyl 
phosphate or dusopropyl fluorophosphonate, the acid 
portion of the substrate (that 1s, —PO(OR),) remains 
attached after hydrolysis and blocks the active centre, 
while the other portion (for example, nitrophenol or 
hydrogen fluoride ?) ıs liberated Further work on the 
kmeties of the reaction and the use of radioactive 
inhibitors 1s m progress 
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Beta- and Gamma-Globulin Tetanus 
Antitoxin of the Hyperimmune Horse 


Past work has mdicated that fractionation of 
diphtheria antitoxic horse serum yields fractions of 


which the dilution ratio, and hence the firmness of 
combmation, may show considerable variations There 
=,was a definite correlation between the zn vitrojn vwo 
_ ratio and the dilution ratio! Kekwick and Record? 
examined electrophoretically pure gamma- and beta- 
e globulm from hyperrmmune horse sera, and found 
that both fractions had antitoxic activity and that 
they differed in their L+/Z; ratios and m ther 
speed of flocculation It was of terest to mvestigate 
whether this was a general phenomenon, or one con- 
fined to the diphtheria toxin-antitoxm system, by 
studying the relation between tetanus toxm and 
horse tetanus antitoxie sera 
Qualitative differences between tetanus antitoxic 
sera have been observed by Hartley (quoted in ref 3) 
and Petrie’. Dulution tests® on two sera and two 
fractions from one of them mdicated a sımılarıty to 
the diphtheria toxm—antitoxin system, and Kekwické 
demonstrated that both gamma- and beta-globulin 
were antitoxic 
Gamma- and beta-globulm were obtamed by 
fractionation with sodium sulphate followed by 
electrophoretic separation®* from sera of horses 
hyperimmunized intramuscularly with tetanus toxoid 
Flocculation always gave multrple zones The floccula- 
tion zone due to tetanus toxin was determmed by 
preparing floccules near each of the mdicating mx- 
tures, using proportions providing excess of toxin or 
antitoxin The floccules were washed and then added 
to a suitably diluted solution of antitoxm Toxm— 


antitoxin and may be distinguished in this way from 
floccules derived from flocculation zones mvolving 
other antigens’ Ly and Ky were determined at, 49° C 
m phosphate buffer, J = 0 2, pH 8 

The extent to which toxm-—antitoxin dissociates 
on dilution was tested in two ways (1) the amount 
of an antıtoxm, was found that would neutrahze an 








Antrtoxtn Ry {L+unitsperml | M £ +1250 























T; G X100 ZF x 500 
a b 
‘Keeble’ 
` gerum 145(1) | 15 22 87 68 

‘Keeble’ 3 i 
gamma- 
globulin 69'(2) 26 44 60 55 

z ‘Keeble’ 
beta- 
globulin | 165(1)| 12 13 106 95 





(1) 6 units/ml of flocculation mixture 

(2) 42 unitsim} of flacenlation mixture 

{a) Determined from £+/5 measurements 

(b) Determined from £+/250 measurements, 
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L+/5 dose of toxm and was compared with the 
amount required to neutralize an L-+-/250 dose of 
toxin’, (2) the amounts required to neutralize the 
test dose of toxm in the mouse and m the gumea pig 
were compared (M/G@ 1s ratio of L+units per ml m 
the two cases ‘) 

It may be concluded that, m flocculating, tetanus- 
toxin-antitoxin systems resemble diphtheria toxm— 
antitoxin mixtures The gamma-globulin combines 
more avidly than the beta-globulim with the toxin , 
it dissociates less on dilution 

This work will be presented ın detail elsewhere 
Our thanks are due to Dr R A Kekwick for suggest- 
ing this investigation and for his encouragement. 
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Connective Tissue Permeability and the 
Mode of Action of Hyaluronidase 


Tax following observations would seem to throw 
fresh hight upon the question of the mode of action 
of hyaluronidase on connective tissue permeability 

A sheet of fresh fascia from the flank of a mouse 
was fixed as an occludmg membrane across the end 
of a glass tube of some 0 5 cm internal diameter 
rubber 11ngs were found to be the best method of 
sealing the membrane to the tube Particular care 
was taken not to damage the membrane during 
dissection o: to stretch ıt unduly afterwards 

Faseial membranes prepared m this way were 
always found to be permeable to physiological saline, 
and at a pressure of 12 cm water the rate of flow 
through them was of the order of 60:1 per min 
This rate was almost immediately increased by some 
ten times when hyaluromdase (Benger’s “Hylase’, 
10 units per ml ) was added to the saline perfusate 
The same result was obtained with a saline extract 
of mouse testis 

This effect of hyaluronidase was counteracted by 
dilute solutions of certain substances of large mole- 
cular sıze Thus when the followmg substances, at 
the w/v per cent concentration indicated, were per- 
fused, the ongmal state of permeabilty was restored 
withm an hour starch, 0005 per cent, agar, 
0 01 per cent, gum arabic and citrus pectin, 0 05 per 
cent, leaf gelatme, 01 per cent, chondroitm 
sulphate and dried serum, 0 2 per cent Mouse serum 
at a dilution of 1/40 and human synovial fluid at 
1/100 were similarly effective 

In the case of synoviel fluid, and to some extent 
with serum and pectm, the slowing of flow was partly 
due to viscosity, smee it took place rapidly end 
normal flow was restored almost at once when saline 
was substituted But with starch, agar and gum 
arabic the slowmg was gradual, regular and also 
permanent, masmuch as no quickening of flow took 
place when saline was again perfused 
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Connective tissue membrane perfused at a pressure of 12 cm 
water Acceleration of flow caused by hyaluronidase counteracted 
by dilute starch Flow afterwards accelerated by ptyalin 
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With the exception of synovial fluid, where a slight 
effect was observed, hyaluronidase had no further 
accelerating action upon the slowed rate of flow 
brought about by perfusion with these substances 
But it was found that ptyalm (human saliva diluted 
by 1,000) had an effect upon a starch-treated 
membrane which umitated the former action of 
hyaluronidase precisely (see graph) 

It ıs apparent that cortam substances of large 
molecular size can, even im considerable dilution, 
slow the rate of flow when passed through a fascial 
membrane This effect ıs dependent of viscosity, 
and in the case of starch was clearly due to the 
accumulation withm the membrane of starch mole- 
cules or molecular aggregates There ıs no reason to 
doubt that the same mechanism was mainly respon- 
sible for the slowing action of the other substances 
mentioned with the exception of synovial fluid, with 
which viscosity effects predominated 

Connective tissue may be looked upon as a fabuie 
of protem fibres', and ıt would seem that some 
degree of ‘water-proofing’ of the fabric by large 
molecules is possible On this view, the sudden 
rheological effect of hyaluronidase, an effect, one 
would think, far too rapid to indicate the action of 
this enzyme on any very great quantity of substrate, 
is due to removal of those hyaluronic acid molecules 
which normally, to some extent, ‘waterproof’ the 
fabric It ıs significant that, after treatment with 
hyaluronidase, the normal permeability of the tissue 
could be quickly restored by concentrations of serum 
far smaller than found in most pathological exudates 
In spite of 1ts dramatic effects on fresh tissue, 16 
would seem, therefore, that hyaluronidase must be of 
negligible importance m relation to the spread of 
such exudates 

A detailed account of these findmgs will be pub- 
lished ın due course I wish to thank Dr GC R 
Boyes, of Messrs Allen and Hanburys, Ltd , for pio- 
viding me with citrus pectm and chondroitm sulphate, 
and Dr Frank Fletcher, of Benger’s, Ltd, for a 
supply of ‘Hylase’ 

T D Day 
Department of Experimental Pathology 
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July 5 
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Phosphorylation and Absorption of 
Sugars in the Rat ' 


Ir 1s known that the absorption of sugar from the 
intestine is accompanied by an increased phosphoryla- 
tion of sugar m the mucosa; but the evidence 
available does not show clearly uf this phosphoryla~ 
tion plays a dwect or an indirect part in absorption | 
It wes felt that an exammation of the properties of 
the hexokmase of the mucosa might help m deciding 
this question 

Homogenates of rat intestmal mucosa (1 gm of 
tissue in 4 ml homogenate) were employed, hexo- 
kinase activity bemg followed by the disappearance 
of free sugar from the digest m the presence of adeno- 
sinetriphosphate, usmg the method of Nelson? The 
digest was meubated at 30° C im open test tubes, 
and contained veronal-acetate buffer pH 8 0,0 05 M, 
magnesium chlonde, 0 01 M , sodium fluoride 0 06 M ; 
as well as appropriate concentrations of sugar and 
adenosimetriphosphate Total volumes of 1 5-2 5 ml 
were used, of which one-third by volume was homo- 
genate No sugar disappearance occurred n thag 
absence of adenosmetriphosphate High concentra 
tions of adenosmetriphosphate were required, becausa 
of the mtense adenosinetriphosphatase activity of the 
homogenate The phosphatase activity present did 
not mterfere markedly with the sugar disappearance 
during the first 10 min of the hexokirage reaction 

Water homogenates were used for studying the phos- 
phorylation of D-glucose, D-fructose, D-mannose and 
D (—) xylose At-a sugar concentration of 0 0055 M, 


on 


' and an adenosmetriphosphate concentration of 


0 033 M, the average hexokinase activity towards 
glucose was 0 80 + 0 12 mgm glucose disappearmg 
per mullilitre homogenate ın 5 min (15 rats) Water 
homogenates gave no activity towards D-galactose. 
as was found by Meyerhof with bram’, but, as with 
bram, good activity was obtamed when Meyerhof’s 
magnesium Ringer solution was employed in the 
preparation of the homogenates These Ringer 
homogenates gave an activity towards glucose of 
0 64 + 0 07 mgm glucose disappearmg per muillilitre 
homogenate m 2 5 mm (13 rats) The phosphoryla- 
tion rates of the other sugars, measured under the 
same experimental conditions, relative to that of 
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glucose (= 100), are given in the accompanyimg table 

-The celatrve absorption rates, determined on 29 rats 
of the same stock, are meluded for comparison 
Similar relative absorption rates are given in the 

~ hterature? The technique of Cordier and Touzdéé 
was used to determine the absorption rates It was 
found that a group of five rats would absorb 57 + 5 
mgm glucose in 30 mm from 2 ml of a 033M 
Qisotonic) solution myected mto the small mtestme 
Othe: sugars were examined in the same way The 
observed hexokinase activity was sufficient to account 
for the phosphorylation of at least 59 per cent of the 
glucose absorbed in 5 mm 


Relative Phosphorylation and Absorption Rates 


Galactose Glucose Fructose Mannose Xylose 
(a) — 0 53 32 29 
(b) 134 100 50 — — 
(e) 112 100 52 25 26 


(a) Phosphorvlation rates m water homogenates 
H Phosphorylation rates in Ringer homogenates 
(c) Absorption rates 


The accompanying diagrams show the effect of 
raismg the sugar concentration upon the phosphoryla- 
tion rates of the sugars The ‘dip’ im the glucose 
concentration curve was observed in 22 out of 25 
rats examined, and is flattened when the concentra- 
tion of adenosinetriphosphate 1s raised The phos- 
phorylation-rates of the different sugars are found to 
vary with sugar concentration mm much the same way 
as do their absorption rates! 
~ The effect of vaiation m concentration of adeno- 
smetriphosphate upon the rate of the hexokinase 
reaction depends upon the sugar concentration, and 
1s different for different sugars At a sugar concentra- 
tion of 0 0055 M, the 1ate of the reaction with fructose 
remains constant over œ concentration range of 
0 013-0 04 JZ adenosmetriphosphate, but the rate 
with glucose varies with the concentration of adeno- 
smetriphosphate Meyerhof (loc cit) found bram 
homogenates to behave m a somewhat simular 
manner, alterations in the concentration of adenosine- 
triphosphate affecting the glycolysis rates with 
glucose and fiuctose differently, at the same sugar 
concentration 

Phosphatase activity was studied m a manner 
similas to that used for hexokinase, without adenosine- 
*triphosphate, the appearance of free sugar in the 

digest being followed Sugar is set free from glucose- 
6-phosphate and from fructose-6-phosphate at the 
same rate, at an este: concentration of 0 0055 M this 
is equivalent to 0 75 mgm sugar appearing per 
mulhlitre homogenate ın 5 min 
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These observations suggest that hexokinase par- 
tucipates directly ın sugar absorption, and with the 
phosphatase functions im a phosphorylation-dephos- 
phorylation cycle The absorption rates of different 
sugars are determmed by the behaviour of the 
hexokinase, which may, m its turn, be influenced by 
the amount of adenosineitriphosphate available on 
vto 

These results will be reported m detail elsewhere 

M P Hee 
Department of Biochemistry, 
Tennis Court Road, 
Cambridge 
July 24 


1 Verzar, F , and McDougall, E J, “Absorption from the Intestine” 
(Longmans, Green and Co , London, 1936 

? Lundsgaard, E , Z physwl Chem , 261, 193 (19389) 

3 Beck, L V,J Bwl Chem , 148, 403 (1942) 

*Nelson, N,J Bl Chem , 158, 375 (1944) 

* Meyerhof, O , and Gehazkowa, N , Arck Biochem , 12, 405 (1947) 

£ Cordier, D , and Touzé, M, O R Soe Bol , 142, 91 (1948) 

7 Westenbrink H G K , Arch Néerl Physvol , 21, 433 (1936) 


Bacteriostatic Substances in the 
Unsaponifiable Fraction of Cod-liver Oil 


We have investigated the unsaponrfiable fraction 
of cod-liver o1l and found that 1t has a strong bacterio- 
static effect, especially mteresting 1s the fact that 
wm vitro 1t suppresses growth of M tuberculosis The 
non-saponifiable matter was chromatographed over 
alumina, the fraction most firmly held havmg the 
strongest activity This fraction was a viscous 01] 
and did not contain sterols, vitamin A or vitamin D. 
Only hydroxylic compounds (probably chiefly un- 
saturated) were present, and among these «-glyceryl 
ethers were found After hydrogenation the bacterio- 
static effect decreased considerably The fraction 
inhibited the growth of M tuberculosis m concentra- 
tions of 1-3 pgm per ml Sauton medium 

In animal expermments (gumea pigs) a daily dose 
of 30 mgm was not active agamst mfection with 
tubercle bacilli, moreover, the substance proved to 
be more or less toxic 

Details will be pubhshed elsewhere. 

A EMMERIE 
CER ENGEL 
W Kure 
Laboratory of Hygiene of the University, 
Central Institute for Nutrition Research, T N.O , 
Utrecht (Netherlands) 
June 15 


The Xylan of Rhodymenia palmata 


Barry and Dillon! reported the isolation from the 
red seaweed Rhodymema palmata of & polysaccharide 
which gave p-xylose on hydrolysis Our special 
interest ın xylans? has led us to mvestigate this 
substance more fully as part of the research pro- 
gramme of the Scottish Seaweed Research Association 
Since work on this subject has also been contmued 
m University College, Galway, we have agreed with 
Prof T Dillon to publish a prelimimary account of 
our findings 

The polysaccharide, [«]p — 96° (H,O) (çf esparto 
xylan [«]p — 91° (NaOH)) gave xylose only on 
hydrolysis Periodate oxidation showed that 80 per 
cent of the xylose residues possess «-glycol groupings 


788 


and these are lmked, therefore, through Ca and 
either Ca or Ca, 1f the possibility of the presence 
of furanose residues 1s discounted The resistance to 
attack of the remaining 20 per cent can be explamed 
only by the presence of 1 3-lnkages 

Complete methylation and hydrolysis gave 2- 
methyl-, 2 3-dimethyl-,2 4-dimethyl-,and2 3 4- 
trimethyl-p-xylose, the proportion of the last com- 
pound agreeing with the presence of one non-reducing 
end-group for every 20-21 xylose residues This 
separation was achieved by filter-paper chromato- 
graphy, a more detailed analysis must await the 
use of the cellulose column It ıs evident, however, 
that this marie xylan contams both 1 3-and1 4- 
unions between the xylose units, and that even apart 
from this difference ın 1ts general structure, 1t differs 
from esparto xylan? The possibility that the sub- 
stance examimed is a mixture of two xylans built 
up with 1 3 and 1 4-lmkages respectively appears 
to be discounted by the fact that careful fractionation 
of both the acetate and the methyl derrvative failed 
to effect any separation In a general way, therefore, 
this xylan appears to be analogous to hehenim’, which 
has been shown to contam D-glucopyranose units 
linked through the 1 3- and 1 4-positions in the 
proportion of about 1 in 3 

© E G V PERcIvVAL 
S K CHANDA 
King’s Buildings, 
University of Edinburgh 
July 7 

‘Barry and Dulon, Nature, 146, 620 (1940) 


? Chanda, Hirst, Jones and Percival, J Chem Soc , 1289 (1950) 


? Meyer and Gurtler, Helv Chim Acta, 80, 751 (1947) Boissonnas, 
abid , 1703 (1947) 


As obtamed by us, the xylan of R palmata after 
purification contamed 0 5 per cent of ash and had 
[x]p — 99 8° (c = 144 H:O) Methylation followed 
by hydrolysis gave the same methyl xyloses as those 
obtained by the Edmburgh workers, and they were 
1oughly estimated to be ın the same proportion 

The xylan was partially oxidized by periodic aed, 
and the oxidized product gave with ammonia a white 
precipitate which, after purrfication, contamed 2 7 per 
cent of nitrogen This substance was assumed to be 
an aldehyde ammonia formed by the combination of 
two molecules of ammonia with each pan of aldehyde 
groups produced by the oxidation, and on this basis 
it was calculated that one xylose residue ın seven 
was vulnerable to periodic acid In view, however, 
of the much higher figure for «-glycol units found 
by Percival and Chanda, ıt must be assumed that 
only a small fiaction of the total aldehyde groups 
combine with ammonia before precipitation arrests 
further action 

Titration of the formic acid produced by oxidation 
with potassrum periodate! gave 1 mole of formic acid 
to 7 xylose residues, while determinations of the form- 
aldehyde produced by periodate oxidation (at the 
reducing end of the cham)? gave 1 mole to 39-40 
residues 

These results suggest that this xylan has a structure 
similar to that pioposed by Chanda, Hurst, Jones 
and Percival? for esparto xylan, namely, a chain of 
xylose anhydride units with one branch The algal 
xylan, however, appears to contam only about 
40 xylose units m the molecule as against 75 in the 
esparto product The high proportion of formic acid 
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points to a lmkage at the reducing end through Cis), 
which would yield 2 moles of formic acid, rather than 
through Cq), which would yield 1 mole only 
VINCENT C Barry 
Tuomas DILLON 
BEATRICE HAWKINS 
Proinnsias O’COLLA 
Chemical Laboratory, > 
Unıversıty College, 
Galway 
July 7 
1 Halsall, Hirst and Jones, J Chem Soe , 1427 (1947) 


2? Bell, J Chem Soc , 992 (1948) 
3 Chanda, Hirst, Jones and Percival, J Chem Soc, 1289 (1950) 


Action of Perbenzoic Acid on Diphenylene 
Diazomethane 


WHEN an ice-cold benzene solution (12 cc) of 
perbenzoic acid (06 gm) was added (during a 
period of 5 mm) to a benzene solution (12 cc) of 
diphenylene diazomethane (05 gm) at 45°, a, 
vigorous evolution of gas was observed The tempera- . 
ture was kept at 45° for a further 10 mm and benzoic 
acid removed by extraction with sodium carbonate 
The product was dried n vacuo and the residue 
recrystallized from dilute methyl alcohol yielding 
fluorenone (0 15 gm ) 

This seems to be the first case where >ON, has 
been directly transformed to >C = O 


C,H, CH 
| Done perbenzoic | C—N=N-O-CO-Ph > 
CHi —— 0,H,” 
acid, OH 
` CEN 


i 
OH” 


C=0 +N, +HOOC Ph 
ALEXANDER SCPONBERG 
WILLIAM IBRAHIM AWAD 

Faculty of Science, 

Fouad I University, 

Abbassia, 
Cairo 
June 2] 


Synthesis of Kawain 


Dorine 1914-33 Borschet! isolated several structur- ` 
ally related substances from kawa resm He proposed 
the general formula 


me 
van 
R H.C CH for example, 
| | kawain (T) 
Ry— —CH=CH—CH C=O R =R, =H 
\o% 


Neither Borsche nor the other workers in this field 
have synthesized any of these substances X 
It occurred to us that a relatively sımple synthesis 
should be possible by a Reformatzky condensation 
between cmnamuic aldehyde or its derivatives and 
ethyl-y-bromo-8-methoxycrotonate Under the con- 
ditions of the reactions the initial condensation 
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H OCH, 
4 b 
OR + BrCH,—C=CH (00 0,8, 
o 


OCH, 


————CH,— C=CH C000, H, 


N Z 
oH / —0H ON Ne 


x 


NaOH 
OCH, 





| 
—CH=:CH—CH=CH—C=CH'COOH ır 
-—-CO 
CH, 


Y  \—ca=cu—cn=cH—cocn, 


“product was expected to lose water, giving the triply 
unsaturated ester IV, or to split off alcohol, thereby 
giving the lactone I 

We have carried out this condensation and were 
able to isolate ın small yield a substance of formula 
C1,H,,0, (cale. C, 730, H, 61, OCH;, 135, 
found C, 728, H,62, OCH, 140) However, the 
melting pomt was 145°, whereas Borsche® gives the 
melting pomt as 102° for kawain 

When heated with a solution of sodium hydroxide, 
the substance behaved as a lactone We were able 
to isolate the free acid (II) as pale yellow crystals 
(mp 184°) The kawaic acid obtarned by Borsche 
m a similar manner from kawam is described as a 
yellow substance (mp 185°) 

By decarboxylation and demethylation of this acid 
we obtamed the ketone (III), hkewise obtamed by 
Borsche from kawaic acid It was identified as its 
2 4 dmuitrophenylhydrazone (mp 218°) 

There seems, therefore, no doubt that a synthesis 
of the substances from kawa resm is now possible 

A detailed account of this work will appear else- 
where Work on these syntheses 1s beng contmued 

D KOSTERMANS 
Eykman Institute, s 
Djakarta 
June 10 


-x° Borsche W , Ber, 47, 
Ber , 68, 803 (1983) 
* Borsche, W , Ber , 68, 2414 (1930) 
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A New Colour Reaction for 
Methylthiouracil 


Lire information 1s available on the excretion 
of methylthiouracil, particularly after 1ts admunistra- 
tron ın hyperthyroidism Smee the drug is now 
widely prescribed for the reduction of hyperthyroid 
and thyrotoxic states, we have been interested in the 
development of a colour reaction for ıb capable of 

~vadaptation on a quantitative basis Up to the present, 
colorimetme methods for the determination of 
thiouracil and propylthiouracil have been based upon 
the origmal procedure of Anderson’, who applied 
Grote’s reagent? for the determmation of thiourea 
and compounds contaming the C=S group to the 
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determination of thiouracıl m urme Methods using 
Grote’s reagent, however, are subject to a number of 
disadvantages, the chief of which are (1) instability 
of the stock reagent, (2) tedious adjustment of the 
reaction, (8) preparation of standards for each set 
of determmations Except for the procedure of 
Wiliams e¢ al, all workers report an unstable 


reagent, the method of Wiliams et al has the 
disadvantage of a 12-hr 
digestion procedure. Since 
OCH, 


the colour reaction described 
in this communication 
represents & new approach 
to the subject, previous work 
will not be discussed further 

The reaction between pyrmmdmes and 2 6- 
dichloroquinone-chloroimide has been under investiga- 
tion Recently this work was extended to meclude 
2-thiouraci] and the 4-methyl derivative of the latter 
It has been found that when small amounts of the 
drugs ın a borate buffer (pH 8 0) are treated with 
a solution of 2 6-dichloroquinone-chloromide m 
ethanol, soluble yellow-coloured products aie 
obtained Fearon‘ has shown that uric acid reacts 
with the chloroumide reagent under similar conditions 
with the formation of an orange/yellow-coloured 
product The same author‘ applied the reaction to 
the determmation of urc acid m urme, and noted 
that thiourea, creatmme, and a number of other 
urinary solutes also gave coloured products im the 
reaction I have found, however, that the yellow- 
coloured products obtamed with thiouracil and 
methylthiouracil m the reaction are readily soluble 
in chloroform, whereas those due to unc acid, 
creatinme, and the majority of urmary solutes are 
completely insoluble By this means the colour 
reaction for thiouracil and methylthiourac:l has been 
rendered specific Usmg this reaction, it has been 
found possible to determme with accuracy methyl- 
thiouracil ın urme, details of the method will be 
pubhshed elsewhere The sensitivity of the reaction 
for methylthiouracil ıs ın the region of 10 pgm , and 
as a result the reaction is applicable to the determ- 
imation of this drug in plasma, this work will be 
described elsewhere 
RONALD A McALLister 


Biochemical Laboratory, 
Royal Samaritan Hospital, 
Glasgow 
June 23 


1 Anderson, A B , Lancet, u, 242 (Aug 19, 1944) 
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7 Wilhams, R , Jandorf, B J , and Kay, G A,J Lad Oln Med , 29, 
329 (1944) 
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Chromatographic Separation of the 
Saturated C.-C, Fatty Acids from a 
Single Small Sample 


In order to study some aspects of nematode 
metabolism, we found ıt necessary to analyse quanti- 
tatively single small samples of mixed fatty acids 
which varied m constitution from acetic to octanoic 
The only quantitative method reported! ıs tıme- 
consummg and unsuitable for a large number of 
analyses It has now been possible to extend the 
procedures described by Ramsey and Patterson? and 
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Elsden?, so that a single sample contaming the acids 
mentioned above can be analysed m two hours 

The silica was obtained by acidifymg commercial 
sodium silicate solution to pH 8 5 (thymol blue) at 
22°C After suitable agemg‘, the precipitate was 
washed and dried at 110°C for forty-eight hours, 
then sized (sieve aperture, 0 589 mm ) and dried for 
a further forty-eight hours This silica had a large 
water capacity (Table 1) Sıx different batches of 
silicate solution obtamed from two manufacturers 
yielded virtually identical products 


PREPARATION OF COLUMNS 
(2 gm shea) 


Table 1 





Column 


Alphamıne red R 
Bıomocresol green 





Indicator (6 2%) | NaOH (0 1 N) | Water 
(mi ) (mi) (ml ) 


10 
02 | 





10 0è 
05 21 








Two columns were prepared after thorough mixing 
of the sihca with the solutions shown in Table 1 It 
will be noted that the two mrxtwes, one contammg 
R—NH, mdicator® (alphamine red R (Herstein), 
Amend Drug and Chemical Corp, New York) and 
the other bromocresol green, differed considerably in 
the amount of alkali present, with a resulting differ- 
ence ın the Rp value or threshold volume for any 
given acid The prepared silicas were slurred m 
chloroform-butanol (199 1) and packed into glass 
tubes (14 mm internal diameter) accordmg to the 
technique described by Neh? The two columns 
were then jomed as shown in the accompanying 
diagram Flow of solvent through the lower column 
was regulated by alternate opening of the pinch- 
cocks A and B, so that the solvent present on the 
surface of this column never exceeded a few drops 

In a complete analysis the following procedure 
was used The solution of acids in 2 ml of chloroform- 
butanol (99 1) (v/v) was washed into the alphamine 
red R column in the conventional manner Durng 
subsequent development with chloroform-butanol 
(199 1), octanoic and hexanoic acids passed rapidly 
through this column into the bromocresol green 
column Here they were fractionated, and the portion 
containing octanoic acid was collected and titrated 
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The hexanoic acid band was now visible provided 
that this acid was present m amounts equivalent to 
0 3ml of 0 OLN alkali Development was contmued 
until the butyric acid band was on the pomt of 
leavmg the alphamme red R column At this time 
the columns were separated, and independent elution 
was completed with appropriate solvents 














a 
Table 2 COMPLETE ANALYSIS WITH DOUBLE COLUMN 
Volume | Titra- 
Chloro- col- tion 
Column | Amd} Threshold | form- lected | (ml of | Re- 
(ml) butanol* | (ml) |0 OLN | covery 
| NaOB)| (%) 
Bromo- | Ce} — | 1991 | 12 | 082 | 98 
eresol Ce 13 99 1 16 110 103 
green Cs 29 99 1 5U 1 03 100 
Co'umns 
split at 
7ml Cy 18 99 1 20 91 99 
Alphamine | Cs 40 1 28 131 100 
red R C: 70 1 100 44 101 














* Equilibrated with one-tenth volume of water 


The results obtamed from a typical fuctionation: 
are given in Table 2 Octanoic and heptanoie acids 
aro not separated, and the separation of heptanoic” 
from hexanoie acid ıs incomplete (80 per cent) Each 
column may be used several times 

Further details, together with a deseription of the 
distillation method and the extraction of acids into 
chloroform-butanol, will be published elsewhere 

We are indebted to the National Research Council 
of Canada, and to Swift and Co, for financial 
assistance 

D FAIRBAIRN 
R P HARPUR 
Instıtute of Parasıtology, 
Macdonald College of McGill University, 
Quebec July 25 
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28, 644 (1945) 


*Pisden, § R , Biochem J, 40, 252 (1946) 


t Gordon, A H, Martın, A J P, and Synge, R L M, Boochem J, 
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ë Inddel, H F , and Rydon, H N, Beochem J , 38, 68 (1944) 
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Tropolone 


THE existence of a new type of aromatic ring” 
system, tiopolone (I), was first postulated to account 
for the chemistry of stipitatic acid, and the occurrence’ 
of this rmg system in a variety of natural products 
has now been established? Various derivatives of 
tropolone have been synthesized’, and recently three 
independent syntheses of tropolone have been 
described* Since ıt 1s evident that 1ts chemistry will 
soon be investigated in detail, 16 seems of interest 
to see whether 1ts behaviour can be predicted theoret- 
ically before such experimental evidence ıs at hand 


/oR=CH—C=0 ò /CH=CH—CO=0 


\cu_cH=b_on \on_cH=d_0- 
I II 
Calculations of energy-levels in the symmetrical” 
anion (II) derived from the acid (I) have therefore 
been effected, using the standard molecular orbital 
method This method ıs not always very successful 
with heteroatomie systems such as (I) m which 
mesomerism involves charge separation, but sym- 
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metrical cyanine-lke 1ons such as (II) seem more 
favourable The additional parameters mvolved 
were given values which seem appropriate to such 
ions , the coulomb term of oxygen relative to carbon 
a Was set equal to B, and the C—O resonance integral 
to 84/2, where B 1s the usual C—C resonance integral 
« The coulomb terms of carbon atoms separated by 
n bonds from oxygen were given the value (0 4)"8, 
following Branch and Calvm* and McGowan? (cf 
Dewar!) The effects of the two oxygen atoms were 
taken to be additive 

Resonance-energy The calculated resonance-energy 
of (II) ıs 3 158, or 57 kcal , that of (I) will presum- 
ably be about 10 kcal less Tropolone should there- 
fore have a resonance-energy comparable with that 
of benzene and probably somewhat greater This 
calculation supports the eather qualitative arguments 
that the rimg system (I) should show aromatic 
properties 

Inght absorption The calculated excitation energies 
for the first four transitions are 0 99, 1 00, 1 66 and 

1676, and the value of Bepec for related ions® is 
73 2 kcal Tropolone should therefore show double 


œ maxima in alkaline solution at about 390 and 235 mu 


Tropolone itself, by analogy with other similar com- 
pounds, should show similar absorption, but with the 
390 mu band weakened and shifted slightly to higher 
frequencies According to Cook et al $, the observed 
spectrum of (I) ın alcohol showed maxima, at ) =352, 
320, 237 and 228 my, while Doermg and Knox‘ 
found maxima at } = 392, 368, 327 and 235 mu 
(solvent not stated) The agreement with theory is 
unexpectedly good and the extra band found by 
Doermg and Knox at 392 my may well correspond 
to the 10n (II), particularly 1f their solvent was water 
The absorption spectra of puberulic and stipitatic 
acids (Todd et al ?) are similar 





Type of AEIB 
transition state Electrophiic | Radical Nueleophilic 
ortho 2 564 2 466 2 368 
Tropolone < meta 2 686 2 406 2 126 
para 2 086 2 302 2 554 
Phenol para 2 178 





Orientation of substutution When proper allowance 
is made for the change ın electron affinity of carbon 
atoms due to the inductive effect, ıt ıs no longer 
~ legitimate to relate rates of substitution to charge 
distribution , and the most reliable procedure® seems 
» to be to calculate the relative z-election energies of 
the various possible quinonoid transition states, for 
example, (IIT) Such values are given in the accom- 
panying table, the quantities AH bemg differences 
in total x-electron energy between the transition 
states and (II) A value for electrophilic para sub- 
stitution ın phenol ıs also given (The positions in 
(II) are termed ortho, meta and para by analogy 
with phenol ) 


IN /CH=CH—C=0 /CH=0CH—0=0 


C 
H’ NCH=CH—C=0 \cH—CH=C—OH 
II ` iv 


H,N—C 


These results suggest that electrophile substitution 
ın tropolone should take place almost exclusively 
para, radical substitution mainly para, and nucleo- 
phihe substitution—rf ıb can be observed—meta 
Electrophihe substitution should occur with about 
the same ease as m phenol The orientation of 
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substitution ın tropolone is not yet known, but ıt 
does couple with p-toluene-diazonrum salts (Cook 
et al^) Reduction of such azo compounds should 
give p-aminotropolone (IV), a compound which may 
show interesting pharmacological properties since it 
is the tropolone analogue, and an isomer, of p-amino- 
benzoic acid 

In this connexion it is conceivable that (IV) 
may be a precursor of p-aminobenzoie acid, the con- 
version of tropolones to benzenecarboxylic acids 
being one of their characteristic reactions , and that 
the biogenesis of other benzene derivatives may take 
place through intermediate tropolones Various bio- 
genetic schemes for tropolone can be suggested, of 
which the most attractive seems to be oxidation of a 
hexose to a dialdehyde, followed by condensation 
with formaldehyde and dehydiation, and such a 
reaction with glucosamine would give (IV) 


/CHO CH,O CHO 
H,N—CH: | as 
NCHOH—CHOH—CHOH 
/CHOH—CH, —C=0 
H,N—CH | — (IV) + 3H,0 


\cHOH—CHOH—CHOH 


M JS DEWAR 
Research Laboratory, 
Courtaulds, Limited, 
Lower Cookham Road, 
Mandenhead, Berks 
July 6 
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South African Fossil Hominoids 


Iw a letter published in Nature!, Prof S Zuckerman 
stated categorically that the lower milk canines of 
the fossil Australopithecme found at Taungs and 
Kromdraa: (Australopithecus and Paranthropus) do 
not differ “m shape and dimensions, relative and 
absolute”, from that of the chimpanzee It appears, 
however, that this statement was based only on the 
three overall dimensions of height, length and breadth 
in a series of fifteen specrmens? We have now re- 
peated our previous comparative studies on fifty 
immature chimpanzee skulls and have confirmed 
that the milk canine in this series presents a mor- 
phological pattern very different from that of the 
South African fossils 

In the accompanying figure are shown scale draw- 
ings (natural size) of the medial aspect of the milk 
canine and first milk molars of (a) Homo sapiens, 
(b) the australopithecme specimen from Kromdraai, 
and (c-l) those of ten young chimpanzees taken at 
random from the series of fifty, excluding six which 
were classified as grossly distorted by advanced wear, 
but mcluding those ‘‘shghtly” or “moderately” worn 
The Kromdraai mlk canine ıs practically unworn, 


On Om As 
Va he be 
Los lhe ba 
Aa åo Bos 


and that of the Taungs skull belongs to our category 
of ‘moderate wear” The diawmgs make clear a 
few of the morphological features ın which the chim- 
panzee canme differs from the Kromdraai specimen, 
and similarly from that of Homo These features 
(which are umformly present ın all the canmes of our 
series) include a conical and sharply pomted crown 
projecting well above the level of the molars, a con- 
cave posterior border extending down to the cmg- 
ulum, and an approximately straight and horizontal 
internal emgulum which extends back to form a heel 
(or talonid) projecting beyond the level of the rest of 
the crown The maximum width of the canine im all 
cases also exceeds that of the first mk molar By 
contrast, the Kromdraai and modern human canines 
are spatulate with a flattened medial surface, rela- 
tively short and bluntly pointed, their posterior 
borders above the level of the cingulum make contact 
behind with the first milk molar, and their transverse 
width 1s small relatively to that of the latter. It may 
further be noted that ın the Kromdraai specimen (as 
1s commonly the case ın modern man) the anterior 
border of the canme makes direct contact with the 
lateral ıncısor, m none of the chimpanzee series 1s 
this the case Ine:dentally, the illustration also makes 
clear the marked contrast ın shape and structure 
between the first milk molars of the chimpanzee and 
those of Paranthropus and Homo 

The overall dimensions of height, length and width 
by themselves can scarcely permit a comprehensive 
statement that the shape of one tooth does not differ 
from another. This, of course, applies to the perma- 
nent as well as the deciduous teeth However, if 
measurements are carefully selected for their relevancy 
in testmg the obvious differences in shape observed 
on direct visual comparison, these differences can, if 
necessary, be expressed metrically The followmg 
percentage ratios are here recorded as examples 
in the list C refers to the ranges of variation m our 
chimpanzee series (with means and standard devia- 
tions in brackets), K to the australoprthecme milk 
dentition found at Kromdraai, and T to the Taungs 
skull max ap length of upper half of canime/total 
height of canine OC, 42-62 (520, 55), K, 78, 
T, 100, max width of upper half/max. ap length 
of upper half C, 82-111 (98 6,8 2), K, 71, T, 65, 
max ap. length of upper half of canine/max ap 
length at level of basal cmgulum ©, 66-72 (63 3, 
43), K,116, T 126, max height of canme/max 
height of first milk molar ©, 155-215 (180 7, 14 0), 
K, 130, T, 129, max height of canme/max height 
of second milk molar C, 185-268 (219 2, 21 4), 
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K, 108, ın the Taungs skull the second milk molar 
1s too severely worn down by attrition to obtam 
this mdex 

The details of these and other metrical data will be 
published ın extenso elsewhere (together with data 
on the permanent dentition which demonstrate simular A 
contrasts between the Australopithecime and the 
anthropoid apes) They could, of course, be multiphed ¢ 
if this were really considered necessary, but by them- 
selves they appear to show conclusively that the 
australoprthecine milk canme 1s certainly much more 
hominid ın its shape and pioportions than any chim- 
panzee ın our series of fifty skulls. If, however, a 
chimpanzee milk canine 1s known in some other series, 
which presents a total morphological pattern made 
up of a combmation of hominid features comparable 
to that of the Kromdraai tooth, may we be mformed 
where this unique specimen 1s to be seen’? In this 
connexion, it 1s to be noted that at least four excellent 
specimens of the deciduous dentition of the Australo- 
pithecime are now known, and ın all of them the milk 
canines present general hommid characters (though, f 
of course, showing certam differences in detail) 

I am mdebted to Dr L H Wells, of the Wit- 
watersrand University, and Mr J T Robmson, of ™ 
the Transvaal Museum, for checking measurements 
on the original specimens from Taungs and Kromdraai. 

I am also grateful to Mr D J Fmney, lecturer m 
the design and analysis of scientific experiment at the 
University of Oxford, for his advice in the analysis 
of the statistical data 
W E Le Gros CLARK 
Department of Human Anatomy, 
Unıversıty Museum, Oxford. 
Sept 23 
1 Zuckerman,'S , Nature, 166, 158 (1950) 


2 Ashton, S H, and Zuckerman, S, Phil Trans Roy Soc, B, 234, 
485 (1950) 
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Emanating Power and the Age of 
Complex Silica Gels 


ParcHomMENKO! demonstrated that, when mixing 
sihea gels with electrolytes of some metals such as 
magnesium, manganese, cobalt and nickel (with iron 
always present) by precipitating their chlorides with 
sodium silicate, compounds can be prepared which 
are highly absorbent for radioactive salts, and owmg 
to ther large colloidal surface give off radon nearly w 
quantitatively 

One of us* examined the emanating power of these 
complex silica gels under different conditions of 
dryness and age up to 45 months and found that 
drymg for 3-5 hr at 120°C or by laboratory air with 
the relative humidity 20-40 per cent had httle effect 
On the other hand, the emanating power decreased 
considerably when the gel was oversaturated with 
water, but was regenerated after drying Some 
results of these expermments together with recent 
measurements are summarized in the accompanying 
table, where the emanatmg power is given by the 
relation of radon escaping from the sample to the 
whole amount of radon developed by ıt The note 
“dry” means samples held only at the normal labora- 
tory temperature, “very dry? means samples heated + 
at 120° © for several hours The samples are of 
yellow-brown. colour due to colloidal ferric hydroxide 
Nos 1 and 3 are powders with grams less than 0 1 
mm in diameter, No 21s granulated with particles 
of size 1-2 mm 
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EMANATING POWER OF COMPLEX SILICA GELS 
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which was necessary to allow coarse 














particles to settle, some drops of 








No and composition Date of Date of Emanating the liquid with an mvisible sus- 
of the sample preparation measurement power Note fü fin, 
1 D 1, 1934 D 4,1934 |97 0 b D PE S $ $ rl sae Bar 
ec i, ec per cen Ty ub o ; 
45 8 ugm radium Gron + Jan 22,1936 |970 J m a n y ia ARAN on ae 
A | magnesium)-cations Oct 4,1938 |92 8 os there until completely evaporate 
i Jan 18, 1950 | 89 0 » i The emulsion first swells up but 
t 2 Mar 1,1934 | Mar 30,1934 |97 6 Dry becomes again smooth after desic- 
47 3 agm radium (iron + Mar 31,1934 |40 0 Moistened cating, and the grams of silica gel 
magnesium)-cations with water 
Jan 22,1936 |81 0 Dry are fairly well fixed ın ıt, formmg 
NOY: a0, 1031 ue yay ay perfect centres for the alpha-ray 
stars The plates are developed 
3 Oct 10,1984 | Oct 30,1934 | 980 Dry > 
61 O vem radium (iron + Jan 22 1936 | 92 6 = mes one or two Paka ges the 
manganese)-cations Dec 1,1937 |90 9 Very dry results is reproduced in ig @ 
Dec 20, 1949 | 66 0 Dry Even the finest particles with 














It can be seen from the table that the silica gels lost 
durmg the past sixteen years less than half ther 
emanatmg power m the case of samples 2 and 3, 
and a few per cent only during twelve years in the 
case of sample 1 The emanating power ıs mtimately 

connected with the great mner surface of gels, which 

in turn depends on the presence of adsorbed water in 
7 the mner capillaries of the gel Gels which have lost 
their internal water crystallize, and their emanating 
power falls to less than 1 per cent as shown by Hahn? 
for ferric oxide gels From these facts ıt follows 
that crystallization progressed very little 1f at all m 
sample 1 and markedly m samples 2 and 3, this 
difference beg obviously due to different relations 
of their contents of electrolytes to the amount of 
sıhea gel 

Kyropoulos‘ found by X-ray spectroscopy no 
change in the amorphous structure of pure silica gels 
five years old, and Sedhtzkij5 proved that mixed 
mineral gels resembling montmorillonites in structure, 
that is, contaming magnesium ion and ions of alkahne 
earths, give, after only four years at laboratory tem- 
perature, characteristic X-ray mterferences due to 
partial crystallization Our results are m complete 
accord with these two results, since our complex 
silica gels can behave either as pure silica gels when 
thew content of electrolytes ıs imsignificant, as ın 
sample 1, or as montmorilonites, which they resemble 
in. structure, if ther content of electrolytes ıs note- 
worthy (samples 2 and 3) 

We have tried to examine the emanating power of 
the finest particles of silica gel by the photographic 
method, using Ilford Nuclear Plates C 2 with the 
emulsion 100 p thick A small portion, about 1 
emm of sample 1, was carefully pulverized and 
dispersed in 2-8 cc of water After 5 min, 





Alpha-ray stars from a grain of (a) radium—silica gel, and (b) 
radium - barium sulphate 


diameter as small as 2p. emit 
alpha-rays of 1.adium only, showing 
that the emanating power 1s mamtamed even for 
these smal] dimensions 

For comparison, the experiment was repeated with 
radium-—barrum, sulphate and with the same con- 
centration of radium as ın the previous case ‘This 
time (Fig b) the star contains also long tracks of 
alpha-rays from radrum C’, though the exposure was 
the same (two days) as for silica gel With longer 
exposures even the grains of silica gel will give tracks 
of alpha-rays from radium C’ because only half 
of the radon developed escapes mto the air and 
the other half ıs absorbed by the gelatme of the 
plate 

At least the order of concentration of radium in 
grains which are centres of the stars can be determ- 
med Microscopic examination of the plate gives 
a mean value of 148 alpha-rays from radium per day 
for a total volume of the grains equal to 418 p3 
and for grams of size ranging from 2 to 6u. If we use 
for the transmutation-rate of radium the value of 
3 72 x 10 alpha-rays/sec , and for the density of 
silica gel particles 1 5 gm /ec, then 19 x 107? gm 
of sihca gel will contain 3 1 X 10°48 gm of radium 
and will emit one alpha-particle per day Thus the 
mass relation, radium to sihea gel, equals 1/6,000 ~ 
16 x 10-4, m excellent agreement with the number 
deduced from the weight of the whole amount of 
sample 1 (0 277 gm ) and its radium content (0 0458 
mgm ), namely, 1 6 X 10-*, that the two figures are 
exactly the same ıs, of course, pure chance 

Bıltz! gives for the primary capillaries of silica gels 
with diameter of molecular dimensions, which are not 
destroyed by pulverizing, the maximal length of 45 y, 
whereas Treadwell and Konig’ give 0 26-0 44u only 
Our photographic check seems to confirm the lower 
value 

It 18 obvious that the emanation method used by 
us can be employed for the examination of the ageing 
process of silica gels In domg so, care must be taken 
to take sufficiently low concentrations of radium in 
order to prevent any considerable effect of the 
decomposition of internal water by alpha-rays which 
could disguise the true result This effect was of very 
small order m our experrments Taking Bemmelen’s 
figure® of six molecules of water for every molecule 
of sihea ın fine pulverized gels, we estumate the 
amount of ternal water ın sample 1 to be about 100 
mgm ‘Thus, when 50 cc of the explosive gas from 
the water produced ın one day by the action of alpha- 
rays from 1 gm of radrum and supposing that all 
alpha-rays of the radium contamed in the silica gel 
are absorbed in the internal water only—-which, of 
course, 1s not the case—we find that, at most, 0 70 
mgm , that is, 0 70 per cent of the internal water of 
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sample I, has been decomposed by the alpha-radiation 


during the 15 years and 2 months of its existence 


F BEROUNEK 
G Jeon 
Department of Physics, 
State Radiotherapeutical Institute, 
Praha VIII. 
June 30. 


1 Parchomenko, P , Coll Czech Chem Com 10, 54 (1938) 

2 Bthounek, F , Coll Czech Chem Com , 10, 60 (1938) 

3 Hahn, O , Ber deut chem Ges , 67, 159 (1934) 

“Kyropoulos, § , Z anorg u allg Chem , 99, 200 (1917) 

5 Sedlitzkyy,I D,C R Acad Sau USSR ,17, 375 (1987), Mém Soe 
Russ Manér , 88, 203 (1939) 


* Bitz, M , Z phys Chem , 128, 356 (1927) 
7 Treadwell, W D , and Konig, W , Helv Chim Acta, 16, 67 (1933) 
8 Bemmelen, J M van, Z anorg Chem , 59, 225 (1908) 


X-Ray and Neutron Diffraction by 
Graphite Layers 


FRANKLIN! has shown that an anomalous two-fold 
increase of the X-ray diffraction intensity 1s observed 
for the two-dimensional 10 carbon band She 
explams this by the fact that the Z-electrons are not 
distributed spherically about the carbon nucleus but 
are concentrated about the centres of the C—C bonds 
I have obtamed further evidence in support of this 
explanation from X-ray and neutron diffraction 
measurements 

X-ray powder photographs of a sample of artrficial 
graphite show an enhancement of about 85 per cent 
for the 1010 line relative to 1120 and about 80 per 
cent for the 1011 lme relative to 1122 Franklm’s 
assertion that this enhancement is not due to a 
temperature factor, as inferred by Lipson and Stokes?, 
is confirmed by quantitative comparison of intensities 
on photographs at 20° and 500°C ‘These show that 
the components of thermal vibration are a maximum 
along the c-axis and fall off as cos « to a negligible 
value in the plane of the carbon layers, where « 1s 
the angle between the c-axis and the normal to any 
hkıl plane The magnitude of the mtensity changes 
found corresponds to a Debye temperature of about 
530° K for vibrations along the c-axis From these 
temperature effects even the 1122 line, of those 
mentioned above, would be affected by less than 5 per 
cent 

In the case of neutron diffraction, the scattermg 
centres are the nuclei, and not the electrons, so that 
if Franklın’s explanation ıs correct the neutron m- 
tensities should show no anomalies With the experi- 
mental arrangements for powder diffraction employed 
hitherto, the pairs of hnes 1010, 1011 and 1120, 
1122 are imperfectly resolved, so comparison has 
been restricted to the ratios of theoretical and 
measured intensities of the two pairs These are in 
agreement to an accuracy of 5 per cent, showmg 
that the anomalous X-ray results appear to be almost 
entirely due to the asymmetric electron distribution 

This note 1s published by permussion of the Director 
of the Atomic Energy Research Establishment 


G E Bacon 
Atomie Energy Research Establishment, 
Harwell, Berks 
July 10 


1Frankhn, R E, Nature, 165, 71 (1950) 
? Lipson, H , and Stokes, A R , Proe Roy Soe, A, 181, 101 (1942) 
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A Scintillation Spectrometer for High- 
Energy Gamma-Rays 


Ir has been shown!" that energy measurements 
with semtillation counters can be made with con- 
siderable accuracy with the aid of the ‘photo-electron 
lines’ in the pulse—height distribution But the, 
application of this method to energies exceeding 
2 MeV ıs attended by difficulties In this energy- 
range ıt ıs better to measure the energy of the 
electron-positron pairs produced by the gamma-rays 
The following procedure was adopted for this pur- 
pose Collimated gamma-rays are allowed to impinge 
upon the sodium iodide crystal of a scmtuillation 
counter (Fig 1) The crystal is flanked by two other 
scintillation counters placed opposite one another 





C Crystal 
M Multiplier 






Fig 1 Diagram of the apparatus 

The purpose of these counters 1s to record the two 
annihilation quanta emitted from each electron- 
positron pair produced in the central ~rystal 
Comeidences between these two counters are used 
to separate pair-production pulses from other pulses 
of the central counter Only the former are counted 
The pulse ~ height distribution ıs studied with the aid 
of a discriminator The apparatus was calibrated 
by measurements made with the central counter only, 
in the manner described earher! 


D 


Counts 


1 2 
Energy Mev 


Fig 2 Pulse—height distribution for gamma-rays from antimony-124 


Fig 2 shows the pulse — height distribution for the 
gamma-rays from antimony-124 The energy of the 
rays (energy of electron-positron pairs plus 1 02 MeV ) 
is recorded along the abscissa The peaks correspond 
to the two energies 1 7 and 2-1 MeV The present 
apparatus is capable of measurmg down to about 
15 MeV The advantage of this method is that 
every gamma-ray energy gives only one peak in the 
pulse — height distribution curve 

Recently, pair-production peaks have been ob- 
served by Prmgle, Roulston and Standı? and by 
Hofstadter and McIntyre‘ In those measurements, 
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however, the pair-production peaks and the Compton 
distributions are not separated but appear srmul- 
taneously ın the pulse ~ height distribution 


Sven A E JOHANSSON 
Department of Physics, 
A. University of Lund 
E July 3 
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Haploid Plants of Solanum demissum 


THE wild hexaploid (2n = 172) species Solanum 
demissum Lindl has been widely used in breeding for 
blight (Phytophthora wmfestans) resistance ın potatoes 
Crossed with cultivated S tuberosum varieties (tetra- 
pods with a chromosome number of 2n = 48) it 
gives pentaploid (2n = 60) hybrids which can be 
back-crossed by S tuberosum An alternative method 

«of breeding has been suggested by Black? This 
consists of crossing S demissum with a diploid (2n = 
24) species such as © Rybinw to get a tetraploid 
(Qn = 48) F, hybrid, which is then crossed with S 
tuberosum varieties This latter method appears to 
have much to recommend it, particularly as Thomas? 
states that, ın the hybrıd S demissum x S Rybinu 
and m the triple hybrid (S demissum x S Rybinw) 
x S tuberosum, “chromosome differentiation between 
these related species 1s not sufficient to affect pairing 
to any extent” This presumably means that, at least 
in the triple hybrid, about twenty-four bivalents are 
formed at meu1osis 

As part of the potato-breeding programme at the 
Cambridge Plant Breeding Institute, crosses were 
made between S demissum and diploids sych as S 
Rybinw, and between S demissum and S tuberosum, 
in order to compare the two methods of breeding 
As 1s shown in the accompanying table, in addition 
to the normal tetraploid (2n = 48) F, hybrids, there 
were obtamed plants with chromosome numbers of 
60 and 36 from the cross S demissum X diploid The 
plants with 60 chromosomes are due to the functioning 
of diploid (24 chromosome) S Rybinw gametes The 
plants with 36 chromosomes are haploid S demissum 

*They were typically small plants and had smaller 
and narrower leaflets than normal S demissum 
They also remained ın the rosette stage much longer 

~ than the true F, hybrids, and the one plant which has 
flowered had much smaller flowerz than found m 
normal S denussum Another haploid S demssum 
was obtamed in the cross of this species with S 
toralapanum (2n = 24) 

Merosis has been examined in one of the S demissum 
haploids It ıs, of course, what Darlington® would 
call a polyhaploid, having three sets of 12 chromo- 
somes each, and it 1s not, therefore, surprising that a 
prelimmary examination of 19 cells at first metaphase 





No of plants with a 





Cross chromosome 
+ number of 
. | 36 60 
\ a 
S demssum x S Rybim (H WH) | 2 10 1 
S demusum x S Rybinn (GSB) — 4 3 
S demassum x S toralapanum (GSB) 1 it 2 — 
S demssum x S tuberosum (H WH) | _ ae 14 
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showed on an average a frequency of 4 74 bivalents 
per cell The detailed observations were one cell with 
2 bivalents, sıx cells with 3, three cells with 4, two 
cells with 5, four cells with 6 and three cells with 8 
brvalents 

Distant hybridization ıs, a recognized way of 
obtaiming haploids, and it 1s therefore of mterest to 
note that Dr K S Dodds (see the followmg com- 
munication) has also obtained haploid S demissum 
ree from hybridizations similar to those reported 
above 7 


G §S Bars 
ʻ H W Howarp 
Plant Breeding Institute, 
School of Agriculture, 
Cambridge 
June 21 


1 Black, W , Proe Roy Soc Edinb , B, 68, 290 (1949) 


2 Thomas, P T , Thirty-si,th Annual Report, John Innes Horticultural 
Institution, 11 (1945) 


? Darlington, © D , “Recent Advances in Cytology” (2nd edit ,J and 
A Churchill, Ltd , London, 1937) 


Polyhaploids of Solanum demissum 


Solanum demissum Lind] (2n = 72) has been used 
at the Commonwealth Potato Collection as the 
maternal parent m various crosses with cultivated 
and wild diploid species (2n = 24) of Solanum The 
results to date are given in the accompanying table 
















Male parent Number of | Chromosome 
hybrids numbers 
Cultivated species 
S stenotomum Juz et Buk 2 48(1), 36 (1) 
S gomocalys Juz et Buk 1 48 (1) 
| S Phureja Juz et Buk 1 48 (1) 
S Ascasabu Haw kes 2 48(1), 39 (1 
S Rytnnw Juz et Buk 9 48 (7), 60 (2 
Wald species 
S Garces Juz et Buk 1 60 (1) 
S Parody Juz et Buk i 1 48 (1) 
S platypterum Hawkes 1 48 RR 
| S Balisw Hawkes | 1 48 (1 
S Soukupu Hawkes 1 48 y 
| S toralapanum Cárdenas et Hawkes 6 1 48 (6) 














The three pentaploids that occur probably arose 
by the functioning of unreduced gametes from the 
male parents 

Two plants are parthenogenetic polyhaploids of 
S demessum, one with 2n = 36 and the other with 
2n = 39 They are quite vigorous but are less robust 
than their maternal parents, and the leaves and 
flowers are reduced in size Dr Margaret A Keay 
finds that each polyhaploid behaves to Phytophthora 
wnfestans as does the particular line of S demissum 
from which ıt origmated, the balanced one is a 
complete resister, and the unbalanced one an AC 
resister 

The unbalanced polyhaploid does not form more 
bivalents at meiosis than the balanced one, despite 
the fact that ıt must be disomic for the three extra 
chromosomes, the former showed a range of l-8 
bivalents (mean bivalents per nucleus = 47, 14 
cells) and the latter, one of 3-8 bivalents (mean 
bivalents per nucleus = 56, 9 cells) Thus both 
hybrids grve evidence of some intra-haploid homology 
of their chromosomes 

KENNETH § Dopps 
Commonwealth Potato Collection, 
Huntingdon Road, 
Cambridge 
June 28 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, November 6 


SOCIETY OF CHEMICAL INDUSTRY, AGRICULTURE GROUP (joint meet- 
ing with the FooD GROUP and the LONDON SEOTION, at the Chemical 
Society, Burlington House, Piccadilly, London, W 1),at 630 p m — 
Mr R Barmngton Brock “Scientific Aspects of Wine Production” * 


Tuesday, November 7 


ROYAL INSTITUTION (at 21 Albemarle Street, London, W 1), at 
515 pm—Dr F A Banuster “Crystallography in Modern Science, 
(u) Crystallography ın Geology” 

DIRECTION GENERALE DES RELATIONS CULTURELLES OF THE MIN- 
ISTÈRE DES AFFAIRES ETRANGÈRES AND THE CULTURAL RELATIONS 
DEPARTMENT OF THE J'RENCH EMBASSY IN LONDON (in the Electrical 
Engineering Department, City and Guilds College, Exhibition Road, 
London, S W 7), at 5 pm—Monsieur R Giguet “The Development 
of Electre Power Supply ın France since the End of the War” * 
(To be repeated on Thursday, November 9, at 730 pm at Marischal 
College, Aberdeen, and on Monday, November 13, at 730 pm im the 
Engineering Department, The University, Glasgow *) 

INSTITUTION OF CIVIL ENGINEERS (at Great George Street, London, 
SW 1), at 580 pm—Dr W H Glanville Presidential Address 

SOCIETY OF CHEMICAL INDUSTRY, CROP PROTECTION PANEL of the 
AGRIOULTURE GROUP (at the Geological Society, Burlington House, 
Piccadilly, London, W 1), at 530 pm —Dr G S Hartley ‘‘Physico- 
Chemical Problems 3n the use of Insecticides’’ * 

UNIVERSITY OF LONDON (in the Department of Civil and Mechanical 
Engineering, King’s College, Strand, London, W C 2), at 530 pm — 
Prof S J Davies “Combustion in Compressionagmition Ov] 
Engines” * (Further Lectures on November 14, 21 and 28) 

INSTITUTION OF ELNOTRIOAL ENGINEERS, EDUCATION DISOUSSION 
CIRCLE (Jomt meeting with the EDUCATION GROUP of the INSTITUTE 
or Puysios, at Savoy Place, Victoria Embankment, London, W C 2), 
at 6 pm —Discussion on “Teaching Physics to Engineers” 

ROYAL AERONAUTIOAL Socrety (at the College of Technology, 
Belfast), at 6 30 p m.—Major P L Teed “Aircraft Metallic Materials 
under Low Temperature Conditions” 

Soomty OF DYERS AND COLOURISTS, MANOHESTER JUNIOR BRANOH ¢ 
(in the Reynolds Hall, College of Technology, Manchester), at 6 30 p m 
-Mr H B Bradley “The Development of a New Dyestuff” 

ROYAL INSTITUTE OF CHEMISTRY, MANCHESTER AND DISTRICT 
SECTION (at the Mumeuipal Technical College, Bolton), at 7 pm— 
Dr E Isaacs “Industrial Developments in the Polymer Field over 
the last Twenty Years” 


Wednesday, November 8 


GEOLOGICAL SOCIETY OF LONDON (at Burlington House, Piccadilly, 
London, W 1), at 5 p m —Soientific Papers 
INSTITUTION OF ELECTRICAL ENGINEERS, RADIO SEOTION (at Savoy 
Place, Victora Embankment, London, W C 2), at 530 pm— 
Caradoc Willams “Low-Frequency Radio-Wave Propagation by 
me Ionosphere, with particular reference to Long-Distance Naviga- 
ton” 


PHYSICAL Sooty, LOW TEMPERATURE GROUP (joint meeting with 
Soormry oF INSTRUMENT TECHNOLOGY, ın the Lecture Theatre, 
Science Museum, Exhibition Road, London, 8 W 7), at 530 pm— 
Papers on “The Measurement of Low Temperatures” 

BRITISH INSTITUTION OF RADIO ENGINEERS, NORTH-WESTERN 
SECTION (at Neville Hall, Westgate Road, Newcastle-upon-Tyne), at 
6pm—M J C Martin “Radio Navigational Aids” 

MANOHESTER METALLURGICAL Soorery (jomnt meeting with the 
INSwrore OF METALS, at the Engineers’ Club, Albert Square, Man- 
chester), at 630 pm—Dr B P Dudding “Metallic Materials used 
in the Construction of Lamps and Valves” 

Soorety OF CHEMIOAL INDUSTRY, FooD Group (at the Chemical 
Society, Burlington House, Piecadull , London, W 1), at 6 30 pm — 
Pa ora on “The Significance of Aqueous Vapour Pressure ın the Food 

ndustry” 

INSTITUTE OF WELDING, MANCHESTER AND DISTRICT BRANOH (ın 
the Kernolds Hall, College of Technology, Manchester), at 7 p m — 
Mr E Burford ‘The Design of Pressure Vessels” 

ROYAL INSTITUTE OF CHEMISTRY (at the County School, Ridgeway 
Road, Isleworth), at 7 pm—Dr J G A Gnifiths “Rockets and 
Chemistry” 

Society oF VISITING Sorsntists (at 5 Old Burlington Street, 
London, W 1), at 7 30 p m —Discussion on “Physics and Archeology” 
Fpeakers Prof F E Zeuner, Dr J McG Bruckshaw and Mr E W 

ones 


Thursday, November 9 


UNIVERSITY OF LONDON (at the Institute of Psychiatry, Maudsley 
Hospital, Denmark Hull, London, S E 5), at 3 p m —Dr H Mcllwain 
“Metabolic Processes supporting the Activities of the Brain” * 

ROYAL Soctery (at Burlington House, Piccadilly, London, W 1), 
at 430 pm—Sir Paul Fildes, FRS “The Development of Micro- 
biology” (Leeuwenhoek Lecture) 

ROYAL Sooty OF ARIS, DOMINIONS AND COLONIES SECTION 
(at John Adam Street, Adelphi, London, W C 2), at 515 pm —Mr 
E W Barltrop “Labour Problems in the Colonial Empire” 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W 1), at 
515 pm—Dr L R G fTreloar “The Physics of Rubber-like 
Materials” (Further Lectures on November 16 and 23) 

PHYSICAL SOCIETY. COLOUR GROUP (at the Institute of Ophthalmo- 
logy, Judd Street, London, W C 1), at 5 30 p m —Mr R W G Hunt 
“A Theory of Luminance Disermination” 
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INSTITUTE OF METALS, LONDON SEOTION (at the Royal School of 
Mines, Exhibition Road, London, SW 7), at 7 pm—Prof a 
Murphy “The Significance of some Less Common Metals” 


‘Friday, November 10 


ROYAL ASTRONOWICAL Socrmty (at Burlington House, Piccadilly, 
London, W 1), at 4 30 p m —Scientifle Papers 

CHEMICAL SOCIETY, EXETER SECTION (in the Washington Singer 
Laboratories, Prince of Wales Road, Exeter), at 5 pm—Dr R 3 
Cahn “Editing for the Chemical Society” 

CHEMICAL Soormry, NEWCASTLE AND DURHAM SECTION (in at 
Chemistry Building, King’s College, Newcastle-upon-Tyne), at § pm 
—Dr E J Bowen, F RS ‘Resonance Transfer of Energy between 
Molecules” (Bedson Club Lecture) (AHN Fellows are invited ) 

UNIVERSITY OF LONDON (in the Physiology Theatre, University 
College, Gower Street, London, WC1),at515 p m —Dr W S Feld- 
berg “Chemical Transmitters” * (Further Lectures on November 21 
and December 1) 

UNIVERSITY OF SHEFFIELD (in the Firth Hall, Western Bank 
Sheffield), at 530 pm—Rt Hon Lord Boyd-Orr, F RS “Politcal 
Problems raised by Modern Science” (Basil Hicks Lecture) 

Soomty OF GLASS TECHNOLOGY, Norta-West SEOTION (at the Gas 
Showrooms, Radiant House, St Helens), at 6pm—Mr 5 W Rat- 
che “Glass in the Ceramic Industry’ 

INSTITUTE OF PHYSIOS, INDUSTRIAL RADIOLOGY GROUP (at 47 Bel- 
grave Square, London, S W 1), at 630 pm —Messrs G Gradfield, 
L T Periam, N D G Mountford ‘Ultrasonic Flaw Detection” 

OIL AND COLOUR CHEMISTS’ ASSOCIATION, MANOHESTER SECTION 
(at the Engineers’ Club, Albert Square, Manchester), at 6 30 pm~— 
Mr F I G Rawhns “Sorentific Methods of Examining Paintings’, 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W 1), at 
9 pm—Prof Gordon F Hull, Jr “Microwave and Optical 
Analogues” 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

ASSISTANT LEOLURER IN THE SCHOOL OF PHARMACY, Plymouth and 
Devonport Technical College—The Director of Education, Cobourg 
Street, Plymouth (November 11) 

CHEMIST AND BAOTERIOLOGISt—The Engineer and Manager, Water 
Department, Town Hall, Reading, endorsed ‘Chemist and Bacterto- 
logist’ (November 13) 

ENGINEERING ASSISTANT (Historical Research) in the Department 
of Science and Industry—The Director, City Museum and Art Gallery, 
Birmingham 3 (November 20) 

METALLURGISTS (Experimental Officer grade) for laboratory work 
1n a Ministry of Supply establishment in North-West England—-The 
Munistry of Labour and National Service, Technical and Scientific 
Register (K), York House, Kingsway, London, WC 2, quoting 
F 626/504 (November 20) 

PHYSICISTS (Scientific Officer grade) in the Ministry of Supply 
{Atomic Energy Division) ın London—The Ministry of Labour and 
National Service, Technical and Scientific Register (KX), York House, 
Kingsway, London, W C 2, quoting A 285/50A (November 20) 

METALLURGISTS at Ministry of Supply Research Establishments 
near London PHYSICAL METALLURGISTS (Scientific Officer grade) 
(Ref F 635/50A) with research experience ın metallography and a 
first- or second-class honours degree ın metallurgy , EXPERIMENTAL 
OFFICER or ASSISTANT EXPERIMENTAL Orrionr (Ref F 636/50A) 
with an interest in research on refractories and trained in metallurgy 
to HNC. standard or eqmvalent—The Ministry of Labour and 
National Service, Technical and Scientific Register (K), York House, 
k ngavay, London, W C 2, quoting the appropriate Ref No (Novem 

er 

SomENTIvIc TECHNOLOGIST on the Coal Survey headquarters staff 
in London—The National Coal Board, Hstablishments (Personnel), _ 
Hobart House, Grosvenor Place, London, S W 1, quoting Ty 267- 
(November 25) 

PROFESSOR OF PHYSICS at Gordon Memorial College, Khartoum, 
Sudan—The Secretary, Inter-University Council for Higher Education 
in the Colonies, 1 Gordon Square, London, W C1 (November 30) © 

ASSISTANT LEOTURER AND DEMONSTRATOR IN THE CHEMISTRY 
DEPARTMENT—The Secretary, King’s College of Household and Socal 
Scrence, Campden Hill Road, London, W 

BIOOHEMIS?, who will also undertake hydrography (chemistry of 
sea water), and a MARINE BIOLOGIST (preferably a planktologist), at 
the East African Marine Research Station, Zanzibar—The Under- 
Secretary of State, Colonial Office, Research Department, Sanctuary 
Buildings, Great Smith Street, London, S W 1 

CEREAL SEED Crop INSPECTOR—The Secretary, National Institute 
of Agricultural Botany Huntingdon Road, Cambridge 

GOVERNMENT ANALYST ın Barbados—~The Director of Recruitment 
Colonial Service), Colonial Office, Sanctuary Buildings, Great Smith 

treet, London, 8 W 1, quoting 27106/44/50 

HEAD OF A NEW DEPARTMENT OF MANAGEMENT StoDIES—~The 
Registrar, Portsmouth Municipal College, Portsmouth 

JUNIOR RESEARCH OFFICER (male) for analytical work, including 
development and application of analytical methods—The Director, 
British Cotton Industry Research Association, Shirley Institute, 
Didsbury, Manchester 20 

SENIOR RESEAROH OFFICER for work ın connexion with mariner 
refrigeration and overseas transport of perishable goods—The Secre- 
tary, Refrigerated Cargo Research Council, Cunard House, 88 Leaden- 
hall Street, London, E C3 

SUPERVISING ENGINEER in the Public Works Department, British 
Guana—The Director of Recruitment (Colonia! Service), Colonial 
Office, Sanctuary Buildings, Great Smith Street, London, S Wi, 
quoting 27322/161 
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EDUCATION IN WEST AFRICA 


R WALTER ELLIOT has recently said there 
has been lack of public mterest ın Great Britain 

in the two new University Colleges in West Africa 
established since the end of the War A number of 
scientific men are aware of the demands which the 
building up of the teaching staffs of fifty ın the Gold 
Coast and of sixty-seven m Nigeria have made on the 
British universities, and of the difficulties which are 
still being encountered in finding staff for the research 
institutes contemplated m West Africa sometimes m 
proximity to, if not ın association with, the new 
University Colleges Others, through the reports of 
the Colonial Research Council, the Colomal Products 
Research Council and the Colomal Medical Research 
Committee, are aware of the opportunities for 
scientific work which such areas present, and the 
educational problems of these new institutions have 
been well mdicated ın the last annual report on the 
Colonial Territories (cf Nature, 166, 201, 1950) 

The report* of Dr G B Jeffery to the Secretary 
of State for the Colonies on his visit to West Africa, 
December 1949 to March 1950, to study and advise 
upon a proposal to mstitute a West African Schools 
Examination Council not only makes those problems 
even clearer but also shows how closely related they 
are to those of Great Brita, and how much the 
educational institutions of West Africa depend on us 
for assistance ın reaching an effective solution Dr 
Jeffery goes straight to first principles, considering 
first the functions of examimations ın a developing 
educational system before attemptmg to forecast the 
examinations likely to be needed Hus analysis of the 
three types of exammation which he distinguishes 1s 
not without imterest ın relation to changes talking 
place in our own system, where the external exam- 
ination has become the restramt upon the activity of 
the teacher on which Dr Jeffery remarks 

In this connexion 1t ıs important to note the 
characteristics of the evolution of the school exam- 
imation in Britain to which Dr Jeffery directs 
attention, and particularly the steady growth of 
co-operation between school and university teachers 
in the conduct of the examinations and more especially 
in framing syllabuses This co-operation, he ponts 
out, has ensured that a certain number of teachers 
in the universities understand the educational prob- 
lems which arise in the schools, and has gone far to 
secure the realization of the ideal of a school exam- 
ination—that ıt should follow and not control the 
development of good teaching in the schools 

The second characteristic is the progressive passing 
of the control of the school curriculum from the 
examining bodies to the schools, and Dr Jeffery 
directs attention to the special relationship which 1s 
umphed between, a university examining body and 
the teachers in the schools taking its examimations 
The teachers are in a position of trust towards the 
examining body, which relies upon them for assistance 
in the progressive adaptation of the examimations to 

* Gold Coast Colony Report to the Secretary of State for the 
Colonies by Dr G B Jeffery on a Visit to West Afmca, December 


1949 to March 1950 Pp 16 (Accra Government Printing Depart- 
ment, London Crown Agents for the Colonies, 1950) 2s 


798 


the work of the schools and the educational needs of 
the pupils, and especially to avoid m their schools the 
harmful effects which can so easily follow from the 
misuse of even a good examination For these reasons 
a university exammuing body 1s rightly jealous of the 
quahty and reputation of the schools which are 
admutted to a school exammmation conducted by ıb 

The third type of exammation ıs the ‘competitive 
exarnmation’, such as ıs used for the purposes of 
appointments m government service or the award of 
scholarships These examinations differ from the 
others in both purpose and technique, and Dr Jeffery 
has observed ıll-effects in West Africa from confusing 
these distinctive functions and attempting to make 
one examiation serve both as a competitive exam- 
imation and to establish settled educational standards 
He points out that ıt would only add to the confusion 
if any competitive exammation which might be 
established was capable of bemg used indirectly as a 
qualifying examination 

The determination of the right place of examina- 
tions of these several kinds 1s a matter of great 
importance in the development of education in West 
Africa, and Dr Jeffery recogmzes that, despite all 
efforts and intentions to the contrary, the exam- 
mations commonly taken by school pupils and young 
persons ın any country profoundly influence educa- 
tional practice and the public repute of teachers and 
schools But while African views on education, even 
those held by some good African teachers, are apt to 
appear to the outside observer to be utilitarian or 
even mercenary, he remarks that a school would fail 
if 1b did not fit its boys to fill posts in which they 
can give good service to the community It 1s a 
good and not a bad thmg that many Afmcans are 
prepared to study after their day’s work to attain 
the standard of general education represented by a 
matriculation examination A deeper understanding 
of educational values might well lead to the con- 
clusion that other forms of adult education would 
better meet the needs of some of the pupils of the 
matriculation classes, and that the purpose of a 
school should go beyond the mere obtaming of good 
posts for its boys to an effort to secure that the posts 
will be fulfilled honourably m the service of the 
community 

Dr Jeffery finds some evidence that this would be 
admitted by African educationists, though probably 
the full implications are not yet appreciated His 
own impression is that we have reached a critical 
stage ın the development of education m West Africa, 
and therefore a eritical stage ın the development of 
African life Ibis a stage at which 1 1s all-important 
that Ingh stendards should be established, main- 
tamed and accepted in every department of public 
and private hfe—m politics and pubhc affairs, m 
commerce and industry, ın behaviour, in scholarship, 
and m craftsmanship The outstandmg need of 
Africa to-day 1s that more Africans in every walk of 
life should do their work and carry their responsi- 
bilities superbly well according to standards of 
excellence which West Africans accept as their own 

Though Dr Jeffery ıs concerned primarily with the 
establishment of good educational standards and 
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particularly with building up a hard core of really 
good secondary education, his observations have a 
much wider bearmg It 1s not simply that a mistaken 
educational and examination system, by causing the 
curriculum to be excessively concerned with the stud, 
of text-books, may provide the country with too man 
of one type of school-leavers A race of clerks wil 
never be capable of grasping the opportunities which 
the devolution of self-government offers to them, or 
even of discharging all the responsibilities which 
self-government entails The possibility of great 
achevement depends largely upon the setting up of 
high standards of work and behaviour, and once 
those standards are established, provided they can be 
maintaimed, there need be no fears as to the speed at 
which the transition to African responsibility can be 
made 

Dr Jeffery ıs optimistic on the educational issue 
He 1s convinced that the peoples of West Africa have 
great contributions to make to art and literature, ang 
to the achievements of the human spirit, which 
cannot be evaluated in terms of money or personal 
status, or assessed by any examination He 1s also, 
convinced that a responstbility has devolved upon 
the African teachers to meulcate standards of moral 
integrity which are rooted m. the hfe and thought of 
the people ‘The sincere desire ın the West African 
territories for greater educational facilities 1s doubt- 
less sometimes exploited by unscrupulous persons, 
and some of the forms of education which emerge are 
far from satisfactory It must also be accepted as a 
fact. of the present situation that, whatever exam- 
mations are held, the passing of these examinations 
will be given undue importance in the minds of the 
pupils and their parents This does not lead Dr 
Jeffery to conclude that exammations should be 
abolished or discouraged in West Africa, but rather 
that the questions of what examinations should be 
made available and the way ın which they can best 
be adapted to educational purposes should be decided 
on educational grounds alone by the best available 
West African educational oprion and experience 
The proposed West African Examimations Council 
should be constituted in such a way that ıt will be 
regarded as an authority on educational opmion both, 
in West African territories and elsewhere An m- 
portant part of its responsibilities should be the 
education of public opinion im relation to exam- 
inations, thus meeting the challenge to promote the 
steady growth of a more informed educational outlook 

Dr Jeffery concurs with the opinion of the directors 
of education that the Council should be a West 
African Council concerned with questions of exam- 
inations in all four territories He does not think that 
the time is ripe for the mstitution of exammations 
conducted entirely on the authority of a West African 
body, chiefly because such examinations would be 
unhkely at this stage to achieve the desired measure 
of recognition in other countries He recommends, 
therefore, that the Council should, from the beginning, 
be given the power to conduct certain examinations 
on its own authority, and that ıt should be trusted 
not to exercise this power prematurely It should 
also be empowered to invite examiming bodies in 
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Great Britain, to conduct examiations in West Africa 
and to accept, ın agreement with the examinmg 
bodies, administrative responsibility for the conduct 
of examinations, as well as to advise such examining 
bodies on the adaptation of their examinations to 
‘the educational needs and circumstances of West 

«Africa, without detriment to standards If so re- 
quested by one or more of the Governments, the 
Council should also be empowered to accept respon- 
sibility for the conduct of examinations for appomt- 
ments or awards by Government 

The proposed Council would consist of a chairman. 
and mine ex-officio and twenty-two appointed mem- 
bers, and would be assisted by eight local advisory 
committees based at Accra, Bathurst, Cape Coast, 
Enugu, Freetown, Ibadan, Kaduma and Kumasi Dr 

_Jeffery visualizes the Council as probably responsible 
for five types of exammation a school certificate 
and higher school certificate examination restricted 

—o candidates from approved schools, examinations 

„> pupils in technical institutes , exammations for 
pupils m commercial schools, competitive exam- 

7 nations for appomtments in Government service , 
and a public examination open to all candidates 

There are other observations of wider interest ım 
the forecast of the examinations likely to be needed 
which leads Dr Jeffery to this conclusion He notes 
the different stage of development which secondary 
education in West Africa has reached compared with 
the Umted Kimgdom, and the greater degree of 
maturity required when a student mtends to enter a 
university at a great distance from his home and in 
a place where the circumstances of life and language 
are different from those ın which he has grown up 
He suggests that until the supply of graduate 
teachers 1s very much greater than at present, such 
teachers should be used m strengthening the work 
of the school up to the school certificate level rather 
than for higher school certificate work He ıs con- 
vinced that if the West African University Colleges 
and Fourah Bay College are to fulfil their destiny 
their work must always be based fairly and squarely 
upon that of the West African secondary schools 
Moreover, it 18 essential for their development that 

-„the best available African students should go to them 
for their undergraduate studies It would be dis- 
astrous to the prospects of the University Colleges if 

“there were any general acceptance of the idea that 

the best students proceeded to English universities 

and that those who are not so good went to the West 

African University Colleges Dr Jeftery suggests that 

the Colleges of Art, Science and Technology should 

in the meantime undertake the work of providing 
the courses or studies at higher school certificate 
level to enable students proceeding to universities ın 
the United Kingdom to comply with the new entrance 
requirements Very careful consideration would, 
however, have to be given to the danger of the 

Colleges bemg thereby deflected from their proper 

*~ purposes 

There 1s thus much m this report that deserves to 
be studied by those who are not primarily educa- 
tionists ‘There are warnings which should be noted 
by all who are ın any way concerned with develop- 
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ment and welfare in West Africa or mdeed in the 
African territories as a whole, If Dr Jeffery’s report 
were widely read and studied, 1t 1s difficult to believe 
that some of the well-meaning but bizarre proposals 
recently advanced, such as that for the teaching of 
journalism in the Colonial university colleges, would 
ever have been made ‘The report also provides 
emphatic endorsement of the value of that intellectual 
‘lease-lend’ between the universities of Britain and 
of the Commonwealth for which Dr E G Malherbe, 
vice-chancellor of the University of Natal, pleaded ın 
a recent issue of the Uneversity Quarterly <A large 
proportion of the teachers, and much of the tradition, 
of the West African University Colleges must come 
from Great Britain and, for a generation at least, be 
continually replenished from this source Few things 
could contribute more to the establishment and main- 
tenance of the high standards ın every department of 
African life, which Dr Jeffery mghtly regards as so 
vital, as two-way traffic between the Domimion and 
Colonial universities and those of Great Britain in 
mature graduates as research workers, as well as 
lecturers, especially in subjects such as botany, 
anthropology, entomology, archmology, ete, where 
the younger countries offer virgin fields to explore 
What the graduates from the younger country learn 
of the intellectual freedom and open-mindedness of 
the old countries can be a vital contribution towards 
not merely the establishment of educational but also 
of polttical standards and traditions. 


CLASSICAL RADIOACTIVITY AND 
ITS SEQUENCE 


The Story of Atomic Energy 


By Frederick Soddy Pp vin+136 (London Nova 
Atlantis Publishing Co, Ltd, 1949) 208 


HE name of Frederick Soddy is famıhar to all 
men of science as the founder, with Ernest 
Rutherford, of the theory of radioactive disintegration 
and as the discoverer of isotopy Specialists ın radio- 
activity will further remember a great number of 
brilhantly conducted experimental researches m other 
branches of their science , but only few of the younger 
generation seem to know anything about his popular 
books, which were distinguished by literary qualities 
of an order rarely to be found in the writings of the 
leaders of science ‘“The Interpretation of Radium”’ 
was pubhshed ın 1909 and eagerly read by thousands , 
1t was revised, enlarged and translated several times 
and finally replaced m 1932 by “The Interpretation 
of the Atom”, which brought the story up to date, 
but so great are the advances made since in radio- 
active research that to-day this book, too, would be 
only of lmıted value even xf ıt were still obtamable 
It 1s an event which will give great pleasure to all 
mterested ın the history of the discovery and 
utilhzation of atomic energy that Prof Soddy, long 
retired from active research and after years of 
scientific silence, has devoted himself to the task of 
presenting once more a complete history of the mam 
discoveries which form the basis of the science of 
radioactivity “The Story of Atomic Energy” 
ıncludes much of the material of the two earlier 
books, but the whole subject has now been re- 
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written fiom the pomt of view reached at the end of the 
Second World War when the two bombs that finished 
1t demonstrated to the whole world the tremendous 
importance of atomic energy (The author, by the 
way, prefers to call this energy, when released, 
“tomic” energy, since fission and not imdivisibility, 
18 its secret ) 

The scope of the book ıs very large It deals with 
all the major discoveries in radioactivity, paying no 
less attention to the ‘contributions by chemists than 
by physicists, and therefore refusing to give to this 
science the narrower modern title ‘nuclear physics’ , 
it does not start with Becquerel’s discovery in 1896, 
but with the origms of chemistry in Egypt and 
Greece, and leads the reader through all the successive 
stages of the development of the atomic theory The 
author bases his narrative on extensive historical 
studies and not infrequently disagrees with accepted 
standards , for example, credit 1s given not to John 
Dalton but to Wiliam Hiıggms for beng the first to 
proclaim the modern atomic theory, a statement 
supported by detailed references to the two books of 
this “almost forgotten mvestigator”’ Dalton’s 
astonishing limitations as a scientific thmker—as 
revealed ın his notes about the constitution of gases 
and his stubborn fight agamst Gay-Lussac’s results 
which was the consequence—seem to justify the more 
modest position allotted to him here In any event, 
writers of chemical text-books will now have to 
1e-examine this question 

Several chapters of the book are devoted to the 
explanation of physical primeiples, and the great part 
theoretical physics has played ın the last phases of 
the liberation of atomic energy 18 duly emphasized 
Other passages describe apparatus like the Wilson 
chamber, mass spectrograph, Geiger counter and 
cyclotron, and one iegiets that the technique of 
reproducing the half-tone pictures does not do credit 
to the value of the orgmals Whatever the topic 
mey be, the personal opinion of the author 1s always 
very clearly stated 

No one could vie with Prof Soddy m competence 
to write such a book Not only is he—as he says 
himself ın the preface—‘‘the sole surviving partici- 
pator in their omgm of the discoveries and ideas, 
which in 1945 culminated in the destructive release 
of tomic energy”, but he could claim with equal 
justification that he was among the first of the 
scientific leaders of our age who became interested 
in the social impheations of ther work To-day there 
18 widespread discussion on the responsibility towards 
the community of men of science and particularly 
experts m radioactivity, but a perusal of Prof 
Soddy’s non-chemical writings of no less than thirty 
years ago shows how strongly he felt the duty to 
fight for a better order of things Only the last 
paragraphs of the book under review bear titles like 
“The Proper Use of the New Knowledge”, “Science 
and the Community”, “The Divorce of Science from 
Culture, Philosophy and Government’, bus the 
sput forcefully expressed here pervades the whole 
book It is not written for those who are looking for 
instruction in the latest discoveries connected with 
atomic energy—there are other books available for 
the study of details, but whoever seeks an under- 
standing of all the essential steps by which the 
harnessing of atomic energy by mankind has been 
achieved, and who likes to be conducted on his tour 
by one who for half a century has studied these 
questions—always completely mdependent of the 
views current im science, politics and economics, and 
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frequently opposed to them—will be rewarded by a 
coherent view over one of the most fascmating 
developments ın the long history of human erviliza- 
tion, an excursion made very impressive by the range 
of the survey, and by the personality of the guide. 

F A PANETH ~ 


p 


ADVANCED TEXT-BOOKS OF 
ORGANIC CHEMISTRY 


Lehrbuch der organischen Chemie 

Von Prof Paul Karrer Elfte, verbesserte Auflage 
Pp xxu + 1082 (Stuttgart Georg Thieme Verlag, 
1950) 45 D marks 


Organic Chemistry 

By Prof Paul Karrer Origmal translation by A J 
Mee Fourth English edition, revised and enlarged ın 
accordance with the eleventh German edition by 
Dr H V Simon and N G Bisset Pp xxi + 983 


(New York and Amsterdam Elsevier Publishing Cd 
Ine , London Cleaver-Hume Press, Ltd, 19504 
57s 6d i 


} 

A Manual of Organic Chemistry for Advanced 
Students 

By Dr G Malcolm Dyson Vol 1 The Compounds 

of Carbon, Hydrogen, Oxygen and the Halogens 

Pp xm + 984 (London, New York and Toronto 

Longmans, Green and Co, Ltd, 1950) 63s net 


HE first of these volumes, “Lehrbuch der organ- 
ischen Chemie”, 1s now im its eleventh edition 

and has become so much an institution among 
teachers and students of orgamc chemistry that one 
notes with some surprise that the first edition was 
published as comparatively recently as 1927 This 
work by Prof Paul Karrer ıs pre-emment among the 
text-books of descriptive organic chemistry and 1s so 
well known that the new edition and its English 
translation perhaps need little comment Dr G M 
Dyson’s “Manual” is an entirely new venture, and 
1t 1s characteristic of his fecundity as a chemical 
writer and a tribute to his courage that he should 
have undertaken single-handed a task of such 
magnitude The volume under review ıs the first of 
three, so that ıt ıs too early to express an opmn 
about the scope of the whole work As ıs the ci s, 
with Karrer’s text-book, Dyson’s Vol 1, which © 
compares with it in length, is largely free from a 
theoretical treatment of the subject, although this is+ 
promised for Vol 3 

As a comprehensive text-book for advanced 
students, Karrer’s publication seems of a suitable 
length It includes some mention of all the mam 
groups of organic compounds, and, m general, the 
amount of detail 1s sufficient to give the student a 
clear picture of the chemistry of the substances 
discussed 

The fourth English edition of Karre1’s text-book, 
“Organic Chemistry”, corresponds very closely to the 
eleventh German edition The author’s preface to 
the fourth English edition lists some of the additions 
and revisions which have been made smece the 
pubheation, ın 1947, of the third English edition ~ 
These changes, designed to bring the book up to date, 
are welcome, but are of a mimor character, and the 
fourth Enghsh edition is not substantially different 
from the third 
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More might have been done to modernize the text 
of the English edition Thus, although streptomyem 
18 described, there 1s no reference to chloromycetin or 
other newer antibiotics Additions to the alkaloid 
section might have mcluded mention of the synthesis 
ef sparteme and of (+)-tetrahydrodeoxyeodeme 
Also, the section on adrenal cortical hormones might 

‘have been brought more up to date, and the table of 
poisonous substances might have meluded the 
fluorophosphonates In some parts the attitude 1s 
still that of fifteen or twenty years ago This 1s 
exemplified by the structures assigned to aliphatic 
diazo compounds (p 293) and by the footnote on p 
722 In revising the text, opportunity has been taken 
to improve some of the details of style which were 
unsatisfactory in the third edition These attempts 
to give a more accurate Eñglish translation of the 
German text have not invariably been very successful 
Thus, whereas the third edition refers to the accuracy 
of Kekulé’s formula for benzene having been con- 
firmed, m the fourth edition “accuracy” has been 
‘teplaced by “Justification” Also, the headmg 
“Zucherahniiche Polysaccharide” of the German 
edition, translated in the third English edition as 

~“Polysaccharides resembling sugars”, appears ın the* 
fourth edition, without explanation of the term, as 
“Oligosaccharides” There are many other minor 
points of criticism which could be advanced, but these 
do not detract from the general conclusion that these 
new editions of Prof Karrer’s text-book, n German 
and in English, fully mamtain the high‘standard of 
excellence, both m content and m production, which 
has always characterized this work 

Dyson’s work, when complete, 1s to be apparently 
about three times as big The average honours 
student will certainly not have time to digest such 
a large text-book I find 1t a little difficult to foresee 
what precise purpose the book will serve Although 
somewhat too elaborate for a student’s text-book, 1t 
cannot be regarded as sufficiently authoritative to 
serve as a more comprehensive treatise for the 
teacher and research worker If one exammes in 
detail sections dealing with subjects with which one 
is very familiar, one finds numerous instances of 
emphasis wrongly placed, and the facts are not 
always accurately recorded The trouble ıs, of course, 
that organic chemistry has become so vast that 1t 18 
beyond the capacity of a smgle mdividual to writo 
with authority on all rts speciahzed and imtricate 

“branches With this reservation, Dr Dyson’s book 

may be warmly commended as a rich source of 
information not readily available elsewhere m so 

“compact a form 

The book represents m many respects a departure 
from the usual conventions associated with text-books 
of organic chemistry Although the chapters are 
systematic ın regard to content, an elementary know- 
ledge of the subject ıs assumed, and there 1s no 
section on organic analysis and the derivation of 
formule There 1s a full description of the literature 
of organic chemistry, with advice and guidance on 1ts 
use In some respects this seems unnecessarily 
detailed, for eight pages are devoted to reproduction 
of the entries in “Beilstem’’ relating to phenylisothio- 
cyanate As might be expected of this author, there 

vis an excellent chapter devoted to a discussion of 
nomenclature The customary convention of dividing 
the subject mto aliphatic, alicyclic, aromatic and 
heterocyche sections is not observed The chapter 
on hydrocarbons deals with all the groups of these 
compounds, and this same method of treatment 1s 
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used in the followmg chapters, which describe 
alcohols, phenols and ethers and then aldehydes and 
ketones, followed by acids and esters Separate 
chapters are devoted to the terpenes, the carbo- 
hydrates and polyhydric alcohols, and the vitamins, 
hormones and steroids 

At first sight ıt may seem attractive to classify 
together all compounds of similar function, but m 
fact ıb 18 impracticable to do this The chapter on 
hvdrocarbons 1s not complete, for the terpene hydro- 
carbons are treated m a subsequent chapter Also, 
the present volume does not melude, except ın passing, 
references to compounds contaimng nitrogen or 
sulphur Hence the second volume, which will 
presumably ınclude accounts of heterocyclic com- 
pounds contaiming these elements, will need to deal 
with their derivatives contaming the same functional 
groups which form the subjects of several chapters of 
the volume now under review It 1s difficult to trace 
any real system ın the classification used A chapte1 
concerned with substances of biochemical mterest 
deals with chemically diverse types of these, including 
the heterocyclic vitamms The chapter on alcohols, 
phenols and ethers ıs followed by appendixes dealing 
with flavones, anthocyanins and other plant pig- 
ments, photographic developers, and alcoholic 
fermentation The chapter on hydrocarbons has a 
very useful appendix on the Friedel-Crafts reaction 

I have noted a number of examples of accurate 
or misleading statements The treatment of some 
subjects ıs not very modern, and this applies ın some 
instances to the lists of works of reference given at 
the ends of the chapters A selection of literature 
references, although not extensive, is a useful feature 
The index ıs largely an mdex of compounds, and 
contains very few subject headings This serves to 
confirm the impression that the book tends to be a 
compilation of data and an extensive series of notes 
rather than a readable treatise Nevertheless, ıt may 
well be destined to take an umportant place among 
the advanced text-books of organic chemistry 

J W Coox 


SCIENTIFIC RESEARCH IN 
INDUSTRY 


The Organization of Industrial Scientific Research 
By Dr © E Kenneth Mees and Dr. John A. Leer- 
makers Second edition Pp 1x + 383 (London 
McGraw-Hill Pubhshing Co, Lid, 1950) 42s 6d 


i Bee thirty years smce the first edition of tms 
book was published have seen a vast expansion 
of mdustrial research and the firm establishment of 
some co-operative institutions, both ın Great Britain 
and ın the United States, which ın 1920 were no more 
than in the expermmental stage That growth 1s 
reflected m the expansion of this book from the nine 
chapters and 175 pages of the first edition to the 
twenty chapters and nearly four hundred pages of 
the present volume The text, however, represents 
essentially a new book It 1s written m three parts 
The first, dealmg with what are described as “general 
prmaples”, reviews briefly the expansion of scientific 
and mdustrial research m the past three decades, the 
development of scientific organisation and the broad 
types of organisation for dustrial research This 1s 
illustrated by the survey of agencies for the conduct 
of mdustrial research, which constitutes the second 
part of the book 
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The third part of the book, occupying rather more 
than two hundred pages, deals with the organisation 
and operation of mdustrial laboratories There are 
chapters on the position and responsibilities of the 
research department ın a company, mternal organisa- 
tion of the laboratory, selection of staff and of pro- 
grammes, administration or direction of research, 
transfer of research to production, reporting of results, 
patenting, publications and library services, financial 
control, staff problems mecluding salary admuinistra- 
tion, supphes and services, and laboratory design In 
this part of the book the authors have drawn largely 
on ther own experience of chemical and physical 
research, but to some extent also on the replies 
received from directors of a number of large industrial 
laboratories ın answer to a detailed questionnaire on 
operating procedures, some further material was 
supphed by specialists who are not specified 

The book is a comparative survey of current 
practice rather than a contribution to the theory or 
philosophy of research, and though most of the 
important factors upon which the successful manage- 
ment and organisation of industrial research are 
mdicated clearly enough, there 1s little attempt at a 
critical appraisal of therr relative importance Gener- 
ally, the book is disappointing ın that 1t attempts too 
much and succeeds ın covering no part altogether 
satisfactorily It does not always make clear where 
the authors are drawing on their own experience and 
where they are relying on or quotmg from that of 
others. As a guide to the considerable literature on 
the management and organisation of reseaich, 1t 1s 
meomplete, and bibliographical references are not 
only frequently imperfect but also are sometimes 
omitted altogether The authors would have written 
a better book had they relied entirely on their own 
considerable experience or on material they collected 
by personal inquiry R BRIGHTMAN 


THE FLORA OF CALCAREOUS 
SOILS 


Wild Flowers of Chalk and Limestone 

By J E Lousley (New Naturalist Series ) 
Xvi-+254+72 plates (London and Glasgow 
Collms, Sons and Co, Ltd, 1950) 21s net 


HE aim of the now well-known “New Naturalist” 
series 1s to interest the general reader ın the wild 
hfe of Britain by recapturmg the mquiring spirit of 
the old naturalists and this most recont addition 
to the series fulfils the objective thoroughly 
The author’s field for his work—the chalk and 
hmestone areas—grves him a good start, for, as the 
editors pomt out, ‘few types of habitat can boast a 
larger proportion of rare and beautiful flowers than 
the lmestone— nor more lovely scenery m which to 
search them out” The 1are and/or beautiful can 
always be depended on to attract the field biologist, 
and fhe has perforce to tako some fellow travellers with 
him he can then depend on the scenery to make up 
for what the latter might lack m biological enthusiasm 
But all readers of this book will surely find “the 
Inquiring spirit of the old naturalists” 1mpelling them 
to forage on the limestone for themselves To 
many this might not be possible, nevertheless, any 
such unfortunate readers can rest assured that what 
they themselves cannot do, Mr Lousley has done for 
them, and done ıt exceedingly well The entire text 
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breathes the air of the field , so though, perforce, to 
some ıt might have to be armchair reading 1b cer- 
tainly has not been armchair writing Mr Lousley 
1s one of Britam’s leading authorities on the flora of 
the chalk of south-east England , he has also visited 
most of the other limestone areas of Britam n botid 
north and south j 

The author opens his text with an account of the 
inter-relationships of plants and chalk and limestone 
soils Of particular mterest 1s his discovery that 
though the various habitats of the caleareous souls of 
Britain have their own mherent characteristics which 
are reflected in their floral cover, taken altogether 
they form a series gradually changing from east to 
west and from south to north The reasons for the 
gradual changes, he has revealed as bemg due to 
variation m climate and to ieidence of the geo- 
graphical distribution of species The latter 1s clearly 
a concomitant of the former 

The author does well to begin his detailed deserip- 
tions with the North and South Downs and the isle 
of Wight, for here he can scarcely be challenged, and, 
being such an enthusiast, he mspires his readers with 
his enthusiasm Once this 1s aroused, there 1t remains 
while the reader 1s taken over all calcareous areas in 
Britain 

The flora of chalk and lmmestone 1s well known to 
be especially rich ın rare plants, so here 1s a great 
opportunity for an enthusiastic author—an oppor- 
tunity fully grasped by Mr Lousley Moreover, some 
of these rareties are beautifully illustrated For 
example, the milbtary orchid (Orchis miliaris), fairly 
woll known a century ago, was, by 1914, regarded as 
extinct in Britam untl, m 1947, Mr Lousley re- 
discovered and fortunately photographed ıb ın colour 
himself, this excellent photograph 1s reproduced ın 
the book Agam, the grotesque-looking lizard orchis 
(Hunantoglossum hircinum) is a very rare and, indeed, 
capricious plant, but Mr Lousley sought 1b out and 
tells us all about it, and Mr Robert Atkmson has 
supphed a splendid colour photograph of ıt Then 
there ıs the baneberry (detwa spicata), a curious 
member of the order Ranunculacese, having small 
white flowers followed by purplish-black berres 
This plant ıs naturally confined to a narrow band 
across the north of England, elsewhere ıt seems to 
have been introduced Again we are presented with 
a colour photograph These are three examples of 
the many good things botanical given m this admir» 
able book But, of course, the author has been 
thorough, consequently the common and less frequent 
plants are also described and many of them illustrated 
m colour or black-and-white photographs the like of 
which have already rendered the “New Naturalist” 
series so distinguished 

Appended to the text are a series of sixteen 
distribution maps, a list of the vice-counties of Great 
Brita and the Republic of Ireland, a list of refer- 
ences, a bibliography and an mdex 

The whole work, both text and illustrations, does 
credit to the author and thoso who have produced 
the fifty-two colour and twenty-nine black-and-white 
photographs It cannot fail to carry out fully its 
purpose in inspiring the field botanist already familar 
with the flora of calcareous soils to delve even more, 
deeply and intensively mto the green carpet of the 
chalk and limestone, ın stimulating those who are 
not so familiar with it to correct the omission and 
learn about this rather special flora, and in supplying 
the academic student of botany with a valuable 
supplementary text L J F Briere 
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A 
iS ee Discussions of the Faraday Society are well 
known all over the world and they regularly 
attract distinguished visitors The latest ın the series 
of these Discussions was held durmg September 25- 
28 at Cambridge, and visitors from abroad accounted 
for nearly a hundred of the three hundred present 
Almost every Western European country was repre- 
sented, and a large group from the United States 
gave a most interesting international aspect to the 
whole affair The first two days of the conference 
were devoted to a discussion of spectroscopy and 
molecular structure, the remammg day and a half 
being concerned with the applications of various 
spectroscopic and microscopic techniques to the study 
ef cell structure 


Spectroscopy and Molecular Structure 


Spectroscopy is so vast a topic that ıb can only be 
dealt with m sections The most natural begmnmg 
—which was actually adopted—is with electronic 
spectra In this field ıt was most interesting to see 
the changes that have taken place since this subject 
was last discussed by the Faraday Society In the 
first place, all but one of the papers were concerned 
with relatively large molecules, such as naphthalene 
or pyridine This expresses a shift of emphasis away 
fiom the well-worked diatomic molecules to that 
border region where possible relations are being sought 
between molecular properties and biological activity 
It was really most :mpressive—and encouraging—to 
seo that at last ıt 1s becoming possible to characterize 
the various bands that are-observed Theory plays 
its part by means of group theory, enabling decisions 
to be made concerning thé symmetries of the allowed 
wave functions and the permitted transitions But 
ıt goes even further, since many of the most interesting 
molecular spectra arise from what are technically 
forbidden transitions Such transitions, which are 
usually relatively weak, are made possible by the 
presence of certain types of vibration, and by certam 
spin-interactions The various possibilities can all 

“be listed, so that now, for the first tıme, we really 
believe that we can assign some of the transitions in 
«naphthalene and other members of the homolcgous 
“series The expermmental work of Dr M Kasha, 
in the United States, was the outstandmg paper in 
this section His analysis of singlet-triplet transitions 
in substituted benzenes and naphthalenes, m which 
he has studied the way m which an increase in 
atomic number of the substituent mereases the 
intensity of these forbidden transitions by breaking 
down the usual form of spin coupling, and mtroducmg 
a spin-orbit interaction, will probably become classic 

In the second place, ıt was mteresting to see the 
greater emphasis, also expressed ın the contributions 
dealing with the infra-red and Raman effect, on 
intensities Here is a much neglected tool, the proper 

«use of which is most powerful 

Two other points in electronic spectra deserve 
mention The first ıs that we seem to have passed 
out of the stage m which exponents of one or other 
type of theoretical approximation (molecular-orbital 
or valence-bond) fought hard with the exponents of 


the other approximation In certam cases a recon- 
cihation has been effected, with concordant pre- 
dictions, and in others, we understand the natural 
habilrties of the methods so much better that we now 
adopt an attitude of modesty when expressing our 
conclusions Quite clearly, theory can help enorm- 
ously, but ıt can never dispense with experiment, 
Secondly, thanks largely to the work of W C Price 
of King’s College, London, we are getting on better 
terms with the so-called Rydberg levels in molecules , 
here an electron ıs exerted to an orbit of relatively 
large dimensions, generally lymg mostly outside the 
greater part of the molecule The energies of these 
orbits fit into a Rydberg series, very similar to those 
found with isolated atoms The quantum defect ın 
the Rydberg expression gives indications of the s, p, 
type of the transıtıon, and the constant term gives 
valuable information about the 1onzation potential 
Excellent progress ıs bemg made ın understanding 
both of these, and ın correlating them with the size 
and structure of the molecule 
The conference next turned to discuss the vibra- 
tional spectra of small molecules Here the emphasis 
is quite different Very little mterest is now attached 
to the process of assigning frequencies and choosing 
force-fields , for the tools with which we study infra- 
red spectra are now fully grown-up The modern 
double-beam self-recordig spectrometers do in less 
than a mmute what used to require about two weeks , 
and recent dispersmg prisms have greatly extended 
the range of measurement, while new photocells have 
completely changed the precision of recording in 
regions up to 35y As a result the technical problems 
are almost all solved , what ıs happening ıs @ gradual 
transference of mterest away fiom chemistry mto 
physies and biology In its physical aspects the 
detailed study of mtensities 1s grvmg imformation 
about the variation of dipole moment with bond- 
distance, about the changes ın configuration that 
take place on crystallization or other change of state, 
upon order-disorder phenomena and similar physical 
problems In its biological aspects ıb ıs enabling us 
to follow chemical reactions takmg place in many 
lands of biological material The most outstanding 
new applications are m low temperature and in the 
use of polarized mfra-red radiation Some of these 
wil be referred to later 
It was inevitable that some consideration should 
be given to the competing claims of microwave 
analysis and more standard mfra-red and Raman 
rotation—vibration methods for mvestigatmg mole- 
cular structure Such a comparison was much 
stimulated by an excellent review of recent centi- 
metre-wave work by E B Wilson In certam recent 
microwave work bond distances have been given in 
angstrém units to four decımal places This suggests 
that there might be some chance of the older and 
more conventional techniques bemg abandoned But 
as Dr G Herzberg (National Research Council, 
Ottawa) pomted out, there 1s a quite astonishing 
agreement, usually to 1 part ın 10! or 105, between 
moments of inertia determmed by the two methods 
This conclusion, which does not appear to have been 
sufficiently recognized hitherto, ıs very reassuring 
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It 1s true that microwave measurements are often 
made with an accuracy about a hundred times greater 
than the mfra-red and Raman measurements But 
they are made on only one rotational transition (and 
even then, only on relatively sumple molecules), and 
do not, by themselves, provide sufficient mformation 
to correct for anharmonicity of the vibrational motion 
As a result, they do not allow us to pass from B, and De 
(constants of the vibrating molecule) to Be and De 
(constants of the non-vibratmg molecule) At present, 
also, microwaves can only be used with unsym- 
metrical molecules It was with somethmg approach- 
ing relief that the mfra-red spectroscopists heard all 
this, and very happily came to the conclusion that 
their subject was not yet outmoded To me it seems 
probable that a combmation of the older and newer 
techniques will prove most fruitful, m which the 
wider applicability of the one approach ıs supple- 
mented, at surtable pomts, by the mtrinsically more 
accurate, though less versatile, character of the other 
The agreements already reached are a most welcome 
augury ın this direction 

Nevertheless, the infra-red exponents had no cause 
for dismay—at this very meeting they described how 
there was an almost completely unhindered rotation 
im zme and mercury dimethyl, they gave, for the 
first tıme, a molecular shape and size to the HNCO 
molecule, they showed that m AsH, and PH, there 
appears to be no measurable imversion spectrum such 
as is found m NH;, they found evidence for two 
related, but dissumilar, forms of the nitrate 10n NO, 
in metallic crystals, and they discussed the mter- 
actions between lattice vibrations and mternal 
vibrations m molecular crystals This 1s substantial 
progress, showing that the early technical ımprovə- 
ments of Dr H W. Thompson and Prof G B B M 
Sutherland are contimuing to bear fruit 

Yet the outstandimg paper in this section was due 
to Prof R Mecke, of Fre:burg-im-Breisgau, who 
reported briefly on a series of about a dozen papers 
published from his Institute in recent years All 
were concerned with the ‘hydrogen bond’ resulting 
from association of alcohols What was most ım- 
pressive about these papers was the breadth of the 
attack made to converge on this one problem Thus 
dielectric constant measurement, conductivity 
measurement (showmg a small, but quite definite 
and measurable, proportion of ions due to the migra- 
tion of the proton from one oxygen atom to another), 
absolute mtensities of a series of overtones of the 
fundamental frequency of vibration, ultra-violet 
absorption, and thermal effects all these were made 
to provide a picture of some of the characteristics of 
the O—H O bond which could not possibly have 
been obtained by one technique alone This mterplay 
of various techniques was a valuable and stimulating 
warning against a too narrow outlook One mter- 
esting by-product of this work was that Mecke was 
able to derive the famous Morse potential function 
for molecular vibrations This was previously entirely 
empirical 

It 1s more difficult to comment on the last section 
of this part of the conference, which was concerned 
with the vibrational spectra of complex molecules 
Quite clearly no one 1s gomg to try assignimg force 
fields, so that the part played by theoretical argument 
is very small Much of the work ıs in the nature of 
diagnosis, using known frequency charts to mfer the 
existence of certam types of bonding Intensity 
studies are able not only to show which types of bond 
occur, but also how many of them there are Thus 
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m saturated hydrocarbons we can estimate the ratio 
of the number of tertiary and primary carbons, and 
m unsaturated hydrocarbons the number of double 
bonds We can also follow the mgiation of the 
double bonds that accompany the chlormation of 
rubber It ıs a great pity that the whole basis of this~ 
work—the constancy of vibration frequency of indi-> 
vidual bonds, or groups of bonds—is still not ade- 
quately understood theoretically But some pre- 
lammary work has already shown signs of success 1n 
sorting out the ‘skeletal’ vibrations of a long-chain 
molecule from the ‘rockmg’ and ‘wagging’ frequencies 
of individual units along the cham 

As an empirical tool, the most noteworthy recent 
applications of infra-red imvestigations to large 
molecules are ın the use of polarized radiation , for 
by controlling the direction of polarization relative 
to the crystal, we can trace the directions in which, 
for example, most of the N—H O bonds of a 
protem system are onented We can distmguish 
between folded and extended protem chams, and the 
process of crystallization can be followed in a most 
effective manner. The significance of this technique 
as a tool for investigatmg crystal structure is that 
the absorption of radiation 1s highly specific to certain } 
bonds, and in this way we have a kind of ‘probe’ 
that can penetrate easily mto the system, by-passing 
groups of atoms ın which we are not interested, and 
telling us about the orientation of ‘bonds that would 
otherwise be maccessible It may be true that there 
18 still need for caution m mterpreting the observa- 
tions, but there is no doubt whatever that an enor- 
mous field of application of this type of study to 
systems of biological mterest lies open to be 
exploited 

The Discussions of the Faraday Society have a 
habit of marking turning-points in their subject 
Very few people would deny that this was true in the 
field of electronic and vibrational spectra, as revealed 
ın the recent Discussion at Cambridge 

C A, COULSON 


Optical Methods of Investigating Cell Structure 


The second part of the Faraday Society Discussion 
was an intentional departure ın subject from anything 
the Society has previously attempted, and marks 
a direct recognition and encouragement by the 
Society of biophysical research In 1929 a Colloid, 
Commuttee was formed and has been of great value 
ım stimoulatmg and suggesting Discussions This 
Committee has recently been reconstituted as the, 
Colloid and Biophysics Committee, and has already=~ 
been responsible for the important meeting to discuss 
hpoproteins, held at Birmingham last year, together 
with a number of other locally o:ganised discussions, 
such as those on nucleic acids, water transport mm 
plants, and the electrical double layer 

The Faraday Society, which, since 1ts foundation m 
1909, has had such an important mfluence on the 
development of the common ground between physics 
and chemistry, now recognizes at a critical period the 
borderline subjects associated with physics, chemistry 
and biology, and ıb 1s the mtention of the Society 
to encourage publication in this field In reviewing 
the Cambridge meeting, I shall not attempt a detailed ” 
report of all items of discussion, but rather to give 
the background and set out briefly the mam features 
of importance which arose 

The microscope has always, for obvious reasons, 
been a fundamental physical tool ın cytology During 
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the past twenty years the development of phase- 
contrast microscopy, the reflecting muicroscope—and 
in & wider field the electron microscope—have led to 
new attempts to understand m a more fundamental 
way the structure and function of the cell The value 
he: the spectroscope m biology has long been recog- 
mized, but attempts to combme microscopes and 
spectrographs satisfactorily are comparatively new 
Since 1936, Caspersson and his colleagues in Stock- 
holm have made use of the long-known ultré-violet 
absorption of the purme and pyrimidine components 
of the nucleic acids m a detailed study of cells The 
physical assumptions underlying the accurate appre- 
ciation of such methods have not been very well 
understood, and the tme seemed pecuharly appro- 
priate for the discussion under review 
Seventeen papers were presented at the meeting , 
broadly speaking, these fell nto three groups Apart 
from the mtroduction by the writer, which ranged 
over the implications of the discussion as a whole, 
the first group of papers was largely concerned with 
“instruments, their design and proper use ın the study 
of biological material 
The design of reflecting microscopes and the per- 
y formance of these instruments came in for a good deal 
` of lively discussion, started by R Barer (University 
Museum, Oxford), m which K W Norns and 
M H F Wilkuns, of King’s College, London (as 
authors of papers), and Keohane and Wilfred Taylor 
took part Two types of reflecting microscope have 
been developed m Britam The pioneer work on 
aspherized reflecting objectives has been done by 
Burch, and ıt ıs understood that some of these with 
0 65 numerical aperture and 14 per cent central 
obstruction will be available before long The diffi- 
culty of making aspherized surfaces on a large scale 
probably means, however, that such mstruments will 
always be expensive The other design of refiecting 
microscope ın. Britam, usmg simple spherical sur- 
faces, 1s due to Wilkins, Norris and W E U Seeds 
at King’s College, London An instrument with a 
numerical aperture of 0 65 and 35 per cent central 
obstruction is already commercially available. A 
third design, due to Grey ın the United States, employs 
murrors and lenses and 1s said to have a numerical 
aperture of 0 72 and obstruction ratio of ~ 30 per 
cent 
The chief pomt of discussion arose over the appro- 
priate measurement of coma in the simple spherical 
surface objectives Unpublished calculations by Grey 
(presented to the meetmg by Barer) mdicated that 
_-the coma-free field would be small The expermmental 
“approach of Wilks and collaborators utilzing a 
mueroscope imterferometer test, together with study 
of pinhole diffraction images, appeared to show that 
a wider field 1s coma-free and entirely adequate 
for mucrospectrometric studies on cells and ther 
components 
The discussion on these matters was largely con- 
cerned with the question as to whether the reported 
computations of Grey are equivalent to the strmgent 
expermmental tests applied by Wilkins and Norns to 
their own objectives Coma was defined by Wilkins 
and Norris as just allowable at any pomt im the field 
where the mtensity of the second diffraction rmg in 
the image of a pomt object ıs equal to the tensity 
of the first rmg on the other side of the maximum 
Whether such a definition of effective field-size falls 
within the arbitrary criterion of the Rayleigh Immut, 
presumably only the wave theory of aberrations can 
show, no doubt this pomt will be cleared up at a 
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later date The further question as to whether an 
aspherized Burch objective ıs suitable for such pur- 
poses depends on the allowable degree of ‘cobbling’ 
discussed by Wilkins m his paper, and by Keohane 
at the meeting A number of calculations by Wilkins 
on the size of object, and other problems, m relation 
to accurate absorption measurements, were also 
presented 

Infra-red mucrospectrometry has been attempted 
on a number of biological objects durmg the past two 
years, but the resolvmg power revealed in the work 
so far published has been low ‘The interest of the 
paper by Fraser, m which a 0 8 numerical aperture 
reflecting microscope was successfully combined with 
a Grubb Parsons mfra-red spectrometer, rested on 
the very high spectral resolution obtamed, which 
ranged from 8 em at 3,000 cm to 20 cem ™ at 
1,000 cm Kletz also reported the design by 
Bosanquet of a reflecting objective of similar aperture 
for use m the mmfra-red 

A reminder that macrospectrometric measurements 
are still of great importance was given in the paper 
by G H Beaven and E R Holiday (London 
Hospital), and by E M Jope (Queen’s University, 
Belfast), on ultra-violet absorption spectra of aro- 
matic amimo-acids ın protems and related com- 
pounds The absorption spectra obtamed by the 
logarithmic cam technique were extremely fine 

The use of mucrospectrographic methods in the 
study of crystals of biological interest was also aptly 
ulustrated m the second group of papers presented 
by Seeds and Wilkins (tobacco mosaic virus, tyro- 
sme), and M Perutz (Cambridge), E M Jope and 
R Barer (horse methemoglobin), polarized ultra- 
violet light was used in all these mvestigations, and 
Seeds also described the design of a low-temperature 
stage for the reflecting microscope 

A Engstrom (Institute for Cell Research, Stock- 
holm) desembed work on the mvestigation of a 
number of tissues by his now well-known and elegant 
X-ray absorption technique, which allows of the 
accurate estimation of sulphur, phosphorus and 
calaum Work on the much more difficult problem 
of estumating carbon, oxygen and nitrogen is in 
progress Thorell gave an account of a smgle-beam 
recording muicrospectrograph, workmg im the short 
wave-length visible range, for the study of end cellular 
hemoglobm synthesis H Hyden (Goteborg) pre- 
sented studies on human nerve cells ın relation to the 
yellow pigment in the cytoplasm, which 1s at present 
thought to be a pterin 

These papers, and the remammg ones by H G 
Davies and P M B Walker (King’s College, London), 
B Commoner (Washington University), Catchpole 
(University of Chicago), and Bradfield (University of 
Cambridge), brought out several features of interest. 
The enthusiastic application of muicrospectrometric 
methods which has taken place smce the War has 
perhaps led to the view that such methods could give, 
unaided, unequivocal answers to many fundamental 
questions, such as those involved ın the relations of 
nucleic acids to protem synthesis Such problems are 
essentially dynamic ın nature, and ıt ıs unhkely that 
solutions will be obtamed by static methods alone 
It was refreshmg to find all workers thmkmg very 
critically concerning the choice of biological material 
likely to lead to the most valuable results On one 
hand, there 1s the clear-cut geometry of the epidermal 
has of plants such as Coleus, discussed m the 
elegant work of Commoner, on the other, sections of 
pathological tissue Intermediate between these 
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extremes aie tıssue-culture pieparations such as those 
used by Davies and Walker The paper by Davies 
brought out very clearly the problems of ultra-violet 
dosage of livmg cells, and a film shown by Walker 
demonstrated the effects of continued dosage on the 
nucleus and cytoplasm So far as one can judge at 
the present time, there ıs just as much danger ın the 
indiscrimimate use of qualitative ultra-violet photo- 
graphy as there 1s in over-stressing the quantitative 
determmation of metabolites by mucrospectrometric 
methods The effects of fixatrves on the biological 
maternal are as yet only rather vaguely apprehended, 
and ıt was mterestmg to note the measurements of 
Engstrom using the X-ray absorption method, which 
demonstrated ın certam mstances that the use of 
formalin caused a decrease in mass of tissue, while 
the use of Carnoy led to an increase Freeze-drymg 
left the tissue unchanged ın this respect 

The ripples which have spread from the pioneer 
work of Caspersson have now affected many groups 
in all parts of the world, and perhaps the most 
significant result of the Discussion hes m the healthy 
eritical attitude adopted by all to the use of micro- 
spectrometry m biology The results of this will, of 
course, only become apparent in the future. On the 
other hand, ıt ıs clear that the present time is brmging 
forward new and improved optical methods for the 
study of microscopic objects, biological or otherwise, 
and important results are already being obtamed on 
virus nucleoprotein and crystals of biological relev- 
ance The discussions also made ıt clear that funda- 
mental progress ın all these fields can best arise from 
the close collaboration of physicists, chemists and 
biologists, m the focusmg of many methods and 
techniques on the problems which arise 

J T RANDALL 


POPULATION STUDIES OF GREAT 
BRITAIN 


OLUME 2 of “Papers of the Royal Commission 
on Population”* comprises more than a dozen 
1eports and papers of the Statistics Committee 
Although all deal with related topics each ıs largely 
solf-contamed, so the publication 1s not mtended to 
be a unified contribution to demography 
In studyimg the occurrence of events n a population 
by statistical methods, a fundamental principle must 
be observed if the most efficient use 1s to be made 
of the data) The prmceiple 1s, m brief, that as much 
concomitant mformation shall be available about 
mdividual members of the population who do not 
experience the events as about those who do This 
prinerple ıs often met m practice by choosmg a surb- 
able random sample of unaffected mdividuals for 
study as a control group In demography, however, 
the procedure ıs to relate the numbers of persons 
experiencmg the events to the appropriate population 
among whom they arise In either case, any con- 
comitant mformation which is available for those 
experiencing the events, but not for members of the 
control group (or for the whole population), ıs of 
limited statistical value 
The lack of a census for Great Britam m 1941 
meant that the extensive mformation on fertility, 
* Papers of the Royal Commussion on Population Vol 2 Reports 
and Selected Papers of the Statistics Committee Pp vin+422 
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obtamed smce July 1938 at birth and death regis- 
tration, could not be related to equally comprehensive 
population statistics The difficulty was partly 
met by unpublished population estimates by age, 
marital status and duration of marrage, which, 
were supplied to the Statistics Committee by tht” 
General Register Office, but even so, the analysis of- 
fertility statistics could not be as complete as was 
desirable, and those @nalyses which were made 
must have a considerable margm of error It might 
have been expected that one of the first uses of the 
1946 Family Census would have been to remedy 
these deficiencies, at least for the female population 
It ıs therefore most puzzlmg that no such use of the 
Census maternal is even considered in the present 
volume, although, apparently, the necessary basic 
tabulatzon was made In particular, it 18 very re- 
grettable that, two years after the Census was taken, 
the research assistant of the Statistics Commuttee, Mr 
J Hajnal, had to embark upon an extensive study 
of reproductivity with only the Registrar General's 
approxmate, and incomplete, population estrmates 
Ths mevitably restricts the scope of Mr Hajnal’s 
umportant contmbution to demographic method- 
ology ` 

Despite these ımperfections, the fertility analyses do ; 
demonstrate beyond doubt the phenomena of ‘post- 
ponement’ of births and the subsequent ‘making-up’ 
which are characteristic of marriages in the period 
1940-47, as compared with 1938 and 1939 The begin- 
nings of the process can be discerned for first and 
second births by the end of 1943 Itis shown, too, that 
the total number of legıtımate births ın the years 
1939-47 was similar to the number which would have 
been expected if the 1938 figure of 1 93 births per 
marriage had persisted throughout those years In 
other words, the made-up births approximately 
equalled those postponed The discovery of this 
pattern underlymg the fluctuations in birth- and 
marriage-rates during the War years 18 of consid- 
erable demographic and sociological interest 

The Famuly Census, which was taken in January— 
February 1946, was based upon a 10 per cent sample 
of women. throughout Great Brita who were or had 
been married Although no compulsion could be 
exercised, at least 87 per cent of the women m the 
sample responded Various mdirect tests showed 
that an unduly high proportion of those who did not 
respond must have been childless, and the results, 
have been suitably adjusted The prelymmary report 
contained ın the present volume gives a clear account 
of the practical aspects of the Census procedure, from , 
the necessary organisation to the methods of adjust- 
ment and analysis It also presents provisional 
results concerned with ‘family size’ (which means 
here the average number of live births per woman 
after a certam duration of marriage) It 1s not made 
sufficiently clear that these figures refer (naturally) 
only to those women who have survived to the 
Census date There 1s good reason to suppose that 
mortality (and perhaps migration) is correlated with 
fertility—certam forms of cancer are well-known 
examples—and this may mtroduce a bias in the 
absolute figures which could be substantial for the 
earlier cohorts of marriages However, the trend 
shown by the Census results 1s unlikely to be seriously 
musleadmg , and this brings out a second maim pomt 
of demographic mterest, namely, the recent stabil- 
ization of family size ın Great Britain after a decline 
lasting for more than half a century Despite the 
violent war-time disturbances m birth- and marrage- 
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iates, the family size after ten yems of marnage 
(which 1s a good mdueation of complete fertility) 1s 
reasonably constant for women who were first 
married m each of the years from 1927 to 1938 Mr 
Hajnal’s analysis of birth registration statistics 
~ confirms this 
J The Statistics Committee ıs evidently, and 
rightly, impressed by these findmgs The stab- 
uty of family size for marnages contracted in 
the twelve years before the War, together wrth 
othe: considerations, leads the Committee to attach 
much importance to ‘family size’ as a statistical 
concept ın the study of reproductivity But the 
equivalence, during the period 1939-47, of the 
made-up births to those postponed ıs an encourage- 
ment to endow the same phrase with a more hteral, 
sociological meaning, and to suggest that a certain 
total size of family may be a fundamental objective 
of the dividual marriage The hypothesis 1s un- 
demably attractive, and so there 1s a real danger 
that ıt may be accepted uncnitically as the only valid 
“explanation of the statistical facts It has been 
shown that married couples reacted to one set of 
envionmental circumstances by restricting births, 
and to another by bearing children more freely Just 
because one process balanced the other over a 
certain period of time, 1t does not necessarily follow 
that married couples as a group were exhibiting a 
fixity of purpose with regard to the ultmmate size of 
their families Still less can any conclusion be drawn 
concerning the individual marriage To proceed from 
the general to the particular can be as dangerous as 
the reverse 
It ıs of terest to compare the experience of the 
two World Wais Family size was stable at all 
durations of marriage above eight or nine years for 
those marrymg for the first tıme ın each of the years 
1915-20 The birth statistics during 1914-22 show 
the characteristics of postponement and making-up, 
but the latter process was far from complete It is 
already apparent that the recent pattern is dıs- 
tinguished. by the stability of the average family size 
of pre-war marriages, and by the completeness of 
the making-up of births Viewed as a more mtense 
manifestation of sumilar processes, however, recent 
events suggest that there will be a rise in average 
family size for those marred during the War, and 
possibly a declme for those marred since It cannot 
be assumed that the stability, which 1s at present 
t apparent, 1s evidence of future stability, and the 
Statistics Committee makes it clear that ıt 18 well 
aware of this 
In addition to these stiiking demonstrations of the 
value of the methods of analysis permitted by the 
new statistics on fertility, the Committee devoted 
much thought to the problem of measuring repro- 
ductivity Mr Hajnal’s report, although certamly 
not the last word on the subject (witness the reserva- 
tions expressed by Mr V P A Dernek and Dr 
P Stocks), does represent a most important contri- 
bution to the understanding of this technieal problem 
The fundamental difficulty m findmg an adequate 
measure of reproductivity 1s simply that any measure 
must assume the mdefinite contimuance of certain 
demographic features in the population Even if 
these assumptions are theoretically acceptable, m 
the sense that they will ultimately ensure a stable 
population (as well as bemg m themselves reason- 
able), other demographic features m the existing 
population will mevitably alter ın the process These 
changes will make the indefinite contmuance of the 
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chosen features Jess plausible or even ımpırobable. 
This difficulty apphes with particular force to any 
reproduction-rate mvolvimg one sex only Mr Hajnal 
develops a theory of reproduction-rates based upon 
marriage and the fertility of marriages, which, al- 
though 1t does not overcome this particular difficulty, 
simplifies the handling of ıt He then apples the 
theory to the derivation of four equally acceptable 
measures of reproductivity from a grven set of 
marrage and feitihty data, m order to specify the 
1ange withm which ‘true’ reproductivity will probably 
he In view of the recent fluctuations in brth- and 
marrniage-rates, he is unable to set limits for present- 
day reproductivity closer than 0 83-1 00, but even 
this suffices to show that, if people contmue to marry 
and have children at the rates prevalent ın recent 
years, the population of England and Wales will 
ultimately decline 

Mr Hajnal also examines the effects of a change 
in the age of marnage upon other demographic 
measures such as the birth-rate, this 1s @ particular 
aspect of the general problem of the mteraction of 
such changes ın demographic phenomena The 
ieport contams a great deal more than this brief 
appraisal might suggest, and ıt deserves close study 
by all demographers 

Several of the papers deal with the problem of 
deriving projections of the population of Great 
Britain durmg the next hundred years As one 
mortality basis for these projections, a life table was 
prepared by the Government Actuary’s Department 
to summarize the mortality experience of Great 
Britain (civiian war mortality excepted) durmg 
1942-44 A non-actuarial eyebrow may perhaps be 
raised at the description of this table as ‘hypothetical’, 
which would scarcely seem to distmguish 1t from any 
other hfe table Surely ‘estimated’ would have been 
a better expression Another basis for projection was 
provided by a series of exponential trend curves 
fitted to the age-specific death-rates of 1901-45, and 
produced as far as 1978 A particularly mteresting 
section of this report explores the possibility of using 
projections based upon the hypothesis that the 
mortahty of each generation is largely determined 
throughout hfe by mheritance or early envuon- 
ment 

The actual population projections mvolved postu- 
lates of marnage- and fertility-rates and of migration, 
as well as of mortality, and a wide variety of assump- 
tions was formulated All those on fertility were 
specific to duration of marriage and not to the age 
of the mother, as has been customary m the past. 
This meant that marriages had to be projected as a 
first step towards the projection of births The whole 
process was facilitated by dealmg throughout in five- 
year age groups, and projecting five years at a time 
with mortality, marriage and fertility assumptions 
expressed ım life-table form Altogether, sixteen 
projections were made with various combmations of 
assumptions, and the detailed results occupy more 
than sixty full-page tables There ıs plenty of material 
here for anyone anxious to discern the relative in- 
fluences of possible mortality, fertility, marnage- 
1ates and mugration upon the future course of 
population ın Great Britam 

Fmally, the Statistics Committee makes a number 
of practical recommendations to the Royal Com- 
mission It pomts out the need for census data on 
fertihty to be obtamed regularly, and suggests 
modifications and extensions of the existing regis- 
tration procedures to facilitate adequate demographic 
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analyses Its original hope was that a Family Index 
might be instituted, which would collate fertility 
information for each marriage throughout its course 
on a central ‘family card’ The Registrar General 
indicates the difficulty of mamtemmg such an Index 
with any accuracy, and rejects the proposal, mainly 
on the ground that, although the Index would be 
additional to perodie fertility censuses, 15 would not 
yield much additional formation The Committee 
further recommends certain mternal changes m the 
General Register Office of England and Wales to 
strengthen its status as an mstrument for the study 
of population statistics It considers that demo- 
graphic statistics should be available for Great“Britain 
as a whole, and not only for its separate parts, and 
asks that arrangements shall be made for the pro- 
duction of detailed statistics for the whole area In 
this connexion, the present volume contams a series 
of tables of demographic statistics for Great Britain, 
m some instances covering @ period of more than a 
century, and compiled prmeipally from the reports 
of the Registrars General Taw SUTHERLAND 


THE INTERNATIONAL COUNCIL 
OF SCIENTIFIC UNIONS 


By Pror F J M STRATTON, O.BE, F.RS 


General Secretary 


ie 1946 the first General Assembly after the War 
of the International Council of Scientific Unions 
was held in London The desire to renew and 
mvigorate international co-operation in the various 
sciences after years of enforced isolation was strong 
on all sides, and a valuable ally to active develop- 
ment was represented ın Dr Joseph Needham, head 
of the Natural Sciences Division of the United 
Nations Educational, Scientific and Cultural Organ- 
isation He was the herald of generous financial aid 
to the Council and 1ts Unions by means of grants-in- 
aid from Unesco, totallmg each year some 200,000 
dollars These have assisted mternational gatherings 
and movements of younger scientific workers, by con- 
tributions towards travelling expenses, and also pub- 
heations and the rehabilitation of scientific stations 
of international standing It was no doubt due to the 
fact that international science was already so well 
organised m many branches that a good case could 
be made out from the start of Unesco for grants-in- 
aid that would usefully be spent in brmging together 
ım friendly conference representatives of many 
countries—-one of the best ways of forwarding peaceful 
relations among the nations 

Some of the well-established Unions—Astronomy, 
Geodesy and Geophysics, Chemistry and Radio- 
Science—quickly returned to thew former activities 
on well-established mes To others—Physics, 
Biological Sciences and Geography—came a new 
lease of life and greatly enhanced activity. Fresh 
appheations for the admussion of new unions soon 
came along, and withm a year three were admitted 
by the Council—Unions of Crystallography, Theoret- 
ical and Applied Mechanics, and History of Sciences, 
Some opposition was offered to the acceptance of 
new unions in rather specialized fields , but the view 
that we should feel our way expermentally m the 
flud state of affaws followmg the War prevailed 
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Two classes of unions now exist, namely, General 
Unions, covermg a wide basie field, and Specialized 
Unions 

The whole policy of admission of new unions 1s 
at present under review There are two conflicting 
views One ıs that to have too many unions would gs 
make the whole organisation unwieldy and would 
lay too heavy a burden on the national adhermg 
bodies that carry the chief financial load of support- 
ing the unions and the Counce) The other is that ıb 
is the Council’s responsibility to assist the develop- 
ment of science, especially in the newer and rapidly 
growing subjects, and that so far as possible the Council 
should cover the whole range of science The diffi- 
culties can be partly, but not wholly, met by attach- 
ing new bodies to existing unions and by divisions of 
umons into sections Basically, however, the fact 
has to be faced that fresh developments must involve 
increased financial support, and that considerations 
other than finance must be given full weight ın coming 
to any general decision 

The past history of the Council and its Unions*” 
has been described m a pamphlet on the Unions 
prepared by Dr John A Fleming, @ past president 
of the Council, and issued by the Council It gives 
short historical accounts of the Council and the - 
Unions, details of their publications, statutes, officers, 
sections and organisation generally, altogether, 16 
gives an impressive picture of the extent to which, 
ın some subjects at least, mternational co-operation 
has forwarded the progress of a particulai branch of 
science 

One of the newe: developments of the International 
Council of Scientific Unions since 1946 hag lam in 
the formation of jomt commissions to cover ground 
lymg between the domains covered by two or more 
unions, radiobiology and rheology may be quoted. 
as examples In these cases a commission comes 
especially under one union, 1ts mother union, but 
members are nominated by the other unions con- 
cerned It 1s anticipated that such jomt commissions 
will m due course be absorbed by the union that 
turns out to be chiefly imterested, arrangements 
bemg made for other bodies to be répresented in 
ther membership 

Another body which has existed under the Inter- 
national Council since 1937 1s a Committee on Science 
and Social Relations This Committee has had to 
steer 1ts way carefully between political questions, 
which do not fall within its terms of reference, and * 
idealist statements which lack the desired practical 
effectrveness No one will deny the great importance 
of the problems that it has to face, but it must be 
admitted that, on the whole, the orgamisations 
adhering to the International Council are not as 
actively interested in 1ts activities as rts origmators 
had hoped 

One difficulty common. to the International Council 
and its Unions 1s felt more particularly by the Council 
itself, and that is the need to keep a livmg contact 
with the more distant parts of the world Europe, 
as was natural ın 1919 when its predecessor the 
International Research Council was founded, has 
been all along its centre of activity its General 
Assembly has never met outside Europe, and nearly 
half of its forty-three national adhering bodies are 
European countries Though the modern ease of travel 
has brought the countries of the world as s whole 
nearer together, the greatly mcreased cost of travel 
has made meetings m the more isolated countries 
mote difficult to arrange Regional decentralization 
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may be the solution, but there are difficulties m 
the way of dividing up a fully mternational organ- 
isation, and the might answer may be close co-opera- 
tion with existing regional bodies, such as the Pacific 
Science Couneil 

2 Finally, just a few figures about the International 
Couneil at the present moment It has forty-three 
adhering countries, while the ten Umions have a 
number of adhermg countries rangmg from eleven 
to thirty-seven It has ten Unions and eleven Jomt 
Commussions, of the ten Unions, five, namely, 
Astronomy, Geodesy and Geophysics, Chemistry, 
Physics and Biological Sciences, are General Unions , 
while the other five, Radio-Science, Geography, 
Crystallography, Mechanies and History of Sciences, 
are Specialized Unions The International Council is 
one of a small group of non-governmental international 
organisations that have formal agreements with the 
United Nations Educational, Scientific and Cultural 
Organisation, which recognizes it as providing & 
ypatural and appropriate form for the mternational 
o1ganisation of science A hagon officer, Dr R 
Fraser, established at Unesco headquarters, assures 
close co-operation between the two bodies The 

I president of the International Council ıs Prof 
A von Muralt, professor of physiology at the Univer- 
sity of Berne, and director of the High-Altitude 
Research Station on the Jungfraujoch 


WATER CONSERVATION IN 
TERRESTRIAL ARTHROPODS 


DISCUSSION on “Water Conservation in 
Terrestrial Arthropods”, arranged by Section 
D (Zoology) of the British Association, was held m 
Bomuingham on August 31 
Owing to the small size and relatively large surface 
area of most arthropods, water conservation 18 & 
matter of vital mmportance, particularly to those 
species living m dry environments Indeed, this need 
1s often reflected m the anatomy and physiology of 
many of their organ systems, for example, m the 
closing mechanisms of the spiracles, m the digestive 
and excretory systems and, not least, in the cuticle 
and egg-shell Smee most attention has recently been 
focused upon the latter topics, 1t 1s natural that the 
discussion at Birmimgham should have been devoted 
.- largely to the water-protective properties of arthropod 
cuticle and egg-shell 
A general introduction on the cuticle was given by 
Dr V B Wigglesworth, who recalled the mam 
growing-points over the past ten years The typical 
hardening and darkening of the insect cuticle which 
arise from the tanning action of quinones on a water- 
soluble protem was discovered by M G M Pryor 
- The process, just as in the tanning of leather, 
has the further effect of rendermg the material 
hydrophobe and receptive to waxes and other 
waterproofing agents A few years previously, 
J A Ramsay had pomted the way to further 
advances m our understandmg of waterproofing 
T mechanisms by his work on the cockroach cuticle 
Among other findings he showed that the evapor- 
ation of water from the cuticle does not vary 
m a lmear manner with the saturation deficit but, 
owing to a change m the physical properties of a 
waterproofing grease present at the cuticle surface, 
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increases abruptly at a critical temperature of about 
30° C This observation was later extended by V B 
Wigglesworth to other sects Marked specific 
differences were found , n general, the more resistant 
the msect to desiceation, the higher the cortical 
temperature These variations were in turn related 
to the variable nature of the cuticular waxes, 
which were found to have graded properties when 
extracted Conclusive evidence that the typical 
break ın the temperature/evaporation curve is indeed 
due to changes m the properties of the waxes and 
not to any other component of the cuticle was 
advanced by J W L Beament, who extracted and 
deposited the waxes on artificral membranes, the 
evaporation curves of such membranes showed 
critical temperatures closely approxmmating to those 
of the mtact msects from which the waxes were 
obtained The more rapid passage of water at the 
critical temperature ıs probably caused by a dis- 
turbance ın the alignment of the wax crystallites 
owing to thermal agitation. 

As a result of these and other studies on the mode 
of action of solvents and abrasive dusts on the 
cuticle, a new mterpretation of epicuticle structure 
was proposed Shown by the light microscope as an 
apparently uniform membrane, these indirect methods 
revealed the epicuticle as composite and built up 
from four very thin superimposed layers of tanned 
protein (cuticulm), polyphenols, wax and a cement- 
like covermg substance 

Dr J W L Beament next described his more 
recent work on the waterproofing mechanisms of 
msect eggs After briefly reviewing the remarkable 
range in size and shape of different eggs, he directed 
attention to the fundamental structural characters 
which render compatible the essential functions of 
mechanical rigidity and abihty to hatch, water- 
conservation and respiration The insect egg-shell 
consists of superumposed layers of protem which may 
be altered by tanning or other processes All these 
layers are primarily water-permeable Like the 
cuticle, the shell ıs made waterproof by the deposition 
of contmuous films of wax or oil, although in some 
examples an existing layer may become impregnated 
with hpoid But their arrangement 1s ‘inside out’, 
for the waterproofing layer 1s usually situated inside 
the shell and not at the external surface. 

Various types of waterproofing systems can be 
traced In what is perhaps a primitive condition, as 
exemplified by the tick egg, the wax is smeared on 
the outside of the egg by a special waxmg organ In 
Dixippus and apple sucker eggs, the waterproofing 
agent 1s also contributed by the mother and consists 
of an oily grease incorporated between the layers of 
the chorion On the other hand, ın such typical eggs 
as those of the blowfly and aphid, the wax layer is 
internal and 1s secreted by the oocyte In Rhodnwus 
there are two such imternal layers laid down at 
different stages in the development of the egg Dr 
Beament concluded by describmg the formation of 
the wax layers ın Rhodnius and m the fruit tree red 
spider mute, both of which possess waterproofing 
layers of the double type 

It was a particular pleasure to hear Dr E H 
Shfer, of the University of Iowa, describe her elegant 
researches on the conservation of water ın the egg 
of the grasshopper Melanoplus differentias Here 
the mam pomt of biological mterest centres around 
the control of water uptake, smce this phenomenon 
1g intimately related to the onset and elimmation of 
diapause The fully formed egg-shell ıs agam a 
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multi-layered structure of great complexity When 
the egg 1s laid, the shell consists of the chorion, 
secreted by the follicle cells of the mother, and, 
passing wards, the primary wax layer and vitelline 
membrane, both secreted by the oocyte Durmg the 


first three weeks of development, further layers, the o 


yellow and white cuticles, are m turn added to the 
imside of the shell by the secretory activities of the 
embryo ‘The yellow cuticle 1s at first porous over 
the hydropylar region, but becomes impermeable to 
water at the three-week stage ummediately before 
the onset of diapause The passage of water through 
the shell ıs controlled by the orderly deposition o1 
dissolution of these waterproofing layers For one 
week after laymg, the entry of water 1s prevented 
by the primary wax layer This barrier is then broken 
down and water contmues to enter the egg untal 
halted by the deposition of the secondary wax layer 
associated with the yellow cuticle At the termination 
of diapause this 1s m turn broken down, water 
again enters the egg and embryonic development 
recommences 

Widely differmg powers of limiting evaporation 
from the cuticle are also found in other groups of 
terrestrial arthropods, for example, spiders and ticks 
In the latter group, as ın insects, these differences 
have been found to be a reflexion of the nature of 
the cuticular waxes, which vary in efficiency as 
waterproofing agents from species to species Dr 
A D Lees spoke of the probable ecological significance 
of such differences The typical ground habitat in a 
representative series of ticks ranges from moist hill 
pastures in temperate climates (the sheep tick, Ixodes 
vicinus) to dry sandy localities ın tropical regions 
(Ornithodoros spp) The ability to resist desiccation 
is closely linked with the available moisture in the 
environment, the drier the environment the more 
resistant the species ıt harbours The significance 
of waterproofing efficiency as an ecological factor 
limiting spread to new environments was illustrated 
by reference to two species of Ixodes with an over- 
lappmg distribution Owmg to its susceptibility to 
desiccation, I recwnus is prevented from colonizing a 
relatively dry habitat which 1s suitable for its better 
protected relative I canisuga 

The water relations of woodlice, which were dis- 
cussed by Dr E B Edney, provide several con- 
trasting features Although they live in a variety of 
situations rangmg from the wet (the littoral species 
Ligia) to the comparatively dry (Armadilldium), the 
rate of transpiration through the cuticle, and 
particularly through that of the pleopods, is always 
high ın comparison with msects Moreover, the 
temperature/evaporation curves ın all the species 
examimed bear a linear relation to the saturation- 
deficit and show no break or critical temperature 
This evidence, therefore, favours the view that no 
waterproofing layer ıs present in the epicuticle 
Nevertheless, rapid transpiration may serve a useful 
purpose under certain conditions. Measurements 
have shown that evaporation mto dry atmospheres 
can result in a marked fall in the body-temperature 
This mechanism, which would be effectrve in cooling 
these animals for short periods up to one hour m 
duration, may enable woodlice to escape the effects 
of high temperatures Compared with the Insecta, 
however, Isopoda have been unsuccessful land 
colonizers Two important factors which have 
lumrted thew distribution on land are, Dr Edney 
suggested, their lack of an umpermeable cuticle and 
their low temperature-tolerance A D LEES 
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OBITUARIES 


Sir William Benham, K.BE, FRS. 


Tue death occurred ın Dunedin, New Zealand, of 
Sir Wiliam Benham, who for thirty-nine years was 
professor of biology (later zoology) at the University 
of Otago, New Zealand Boin at Isleworth, Middlesex, 
in 1860, he was educated at Marlborough College, 
being intended for the Indian Cıvıl Service, but 
later ıt was decided that he should study for the 
profession of analytical chemist Towards this end 
he went to University College, London, and ıt was 
here that he came under the influence of Ray Lan- 
kester, who gave the young student great encourage- 
ment and finally directed his steps to zoology In 
1883 he graduated B Se (London) and completed his 
D Se ın 1887, his subject bemg earthworms After 
graduating he was sent by Lankester to Kiel to study 
karyokinesis under Fleming, who was then the leadirg 
authority on this new subject, but Benham’s interest 


remained with earthworms, much to Lankester’¢”” 


disappomtment In 1890 he went with Lankester to 
Oxford, where he remained as Aldrichian demon- 
strator until he left for New Zealand in 1898 

Benham’s first paper on the testis of Limulus was 
published ın the 7 ransactions of the Zoological Socrety 
im 1883, the problem bemg set by Lankester, who 
was at the time interested ın the relation of Lamulus 
to the Arachnida Another paper on the complete 
muscular and skeletal systems of Lemulus was pub- 
lished before he began his life-work on earthworms 
In this he was greatly helped by Jeffrey Bell, of the 
British Museum, who made available to the young 
enthusiast a world-wide collection of earthworms 

Although he published more than sixty papers on 
this group, Benham 1s equally well known for his 
publications ın other groups Huis Part IV of Lan- 
kester’s “Treatise on Zoology”, dealmg with Platy- 
helmia, Mesozoa and Nemertines, 1s @ very valuable 
book of reference His account of the British Poly- 
chestes mn the “Cambridge Natural History”, published 
ın 1895, 1s still the only detailed account of this group 
m the Enghsh language From time to time he was 
asked to examine collections of Polychetes—from the 
Endeavour on the Australian coast, from the Mawson 
Antarctic Expedition and from the Terra Nova 
Antarctic Expedition Benham was especially pleased 
at being mvited to examme the last, in 1921, although 
he had been living for so many.years ın the Antipodes 

In New Zealand he kept up his interest in Cheeto- 
poda, but he also described representatives of other 
groups—Balanoglossids, Hirudimea and Gephyrea, 
and at the other end of the scale he examined whales, 
living and extinct Bırds, too, the moa and the 
Actorns, mnterested him 

Altogether, some hundred and thirty papers were 
published over a period of sixty-seven years, and 
some of the figures illustratmg these have been 
reproduced im, text-books by English, American, 
French and German authors In his retirement he 
continued his research and kept up a wide corre- 
spondence with farmers ım connexion with earth- 
worms and agriculture His lest paper, written in 
his ninetieth year, ıs now ın the press 

Sx Wilham Benham was a most engagmg per- 
sonality, combing an old-world courtesy with 
authority and breadth of learnmg He was an expert 
lecturer, even those who had heard many and able 
lecturers were always refreshed by Benham’s approach 
to his subject and his slightly acid touch He was 
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always at home with his subject, so his discourse was 
quite untrammelled by nervousness or reserve, and 
took on, an intimate quality which was very appealing 
In the circle of his frends, Benham’s company was 
prized for 1ts whimsicality and freedom from cant 
and hypocrisy, while his undoubted histrionic ability 
mace him a raconteur of the first order A man of 
staong personality and unusual charm, he will be 
greatly missed by those who knew him 
Marron Fyre 
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WE regret to announce the followmg deaths 

Sr Frank Gill, KCMG, director and vice- 
president of the International Standard Electric 
Corporation and other bodies concerned m telephonic 
communications, past president and honorary mem- 
ber of the Institution of Electrical Engmeers, on 
October 25, aged eighty-four 

Dr G A Hankins, director of mechanical cngmeer- 
ing research in the Department of Scientific and 
Industrial Research, on November 2, aged fifty-five 


NEWS and VIEWS 


Nobel Prize for Medicine for 1950 

THE Nobel Prize for Medicine for 1950 has been 
awarded jomtly to Dr Philip Showalter Hench, of 
the Mayo Chimie, Rochester, Minnesota, Prof Edward 
Calvin Kendall, of the Mayo Foundation, Rochester, 
and Prof Tadeus Reichstem, of the University of 
The award can be regarded as a recognition 
of the work which has been done leading to the 
dramatic opening of a new field of scientific medical 
research—-that of rheumatoid arthritis and related 
diseases Early in 1949, Hench, Kendall, Slocumb 
and Polley (Proc Staff Meet Mayo Clunic, 24, 181, 
1949) reported on “the effects of the hormone of the 
adrenal cortex (17-hydroxy-11-dihydrocorticosterone 
Compound FE) and of pituitary adrenocorticotropic' 
hormone on rheumatoid arthritis” This was followed 
soon after by a report of the effects of compound Æ 
on rheumatic fever (Hench, Slocumb, Barnes, Smith, 
Polley and Kendall, Proc Staff Meet Mayo Clinic, 
24, 277, 1949) Since then, imvestigations have 
begun ın centres of research ın all parts of the world 
on the physiological action and the clinical application 
of cortisone ‘This work 1s now developing at an 
increasing rate, Immuited only by the availability of 
cortisone, the supply of which on the present scale 
1s due to outstandmg team-work in the research 
institution of a famous pharmaceutical firm 


Dr Hench has long been a recognized authority 
on rheumatic diseases After trammg m America, he 
obtamed further experience ın Freiburg im Breisgau 
and Munich, and joined the staff of the Mayo Clinic 
in 1923 The genesis of the discovery of the activity 
of cortisone 1s to be found ın his belief that an endo- 
crne influence was active in cases of remission of 
rheumatoid arthritis, for example, m pregnancy 
The approach of Prof Kendall to this subject has 
been along biochemical paths He has worked at 
the Mayo Foundation smce 1914 and his interests 
have been ım the field of endocrinological chemistry 
He was the first to isolate and mvestigate thyroxine 
In 1930 he was president of the Association for the 
Study of Internal Secretions His work on the 
chemistry of the adrenal cortex 1s described in a 
series of papers beginning ın 1934, and the isolation 
of cortisone, then termed compound Æ, was an- 
nounced ın 1936 Prof Reichstem elaborated a 
synthesis of ascorbic acid m 1933, almost sım- 
ultaneously with the work of the late Sir Norman 
Haworth His work on the isolation, determination 
of constitution and partial synthesis of constituents 
of the adrenal cortex began m 1935, when he was at 
the E:dgenossene Technische Hochschule ın Zurich 
The work continued unimterruptedly after trans- 
ference to the Pharmaceutical Institute at the 


.Unrversity of Basel m 1939 and was extended to 


other groups of steroid compounds, androstane and 


pregnane derivatives, and, by way of investigation 
of pharmacologically active plant constituents, to 
the cardiac glycosides, concurrently, investigations 
ım carbohydrate chemistry were carried out The 
scientific papers coming from Prof Reichstem’s 
laboratory durmg the past two decades form a 
remarkable record of technical and theoretical 
achievement in a field of complex chemistry 


Philosophy at Birmingham Prof. L J. Russell 


Pror L J Russetr, who recently retired from 
the chair of philosophy ın the University of Birmmg- 
ham (see Nature, August 16, p 296), had a varied and 
influential career as a university teacher He read 
both science and philosophy at Glasgow (which 
recently acknowledged his mature distinction by 
the award of an LLD) and he has never lost 
hus interest m mathematical physies—an mterest 
which determined the direction of much of his work, 
for example, both his historical investigations, which 
at one stage focused on Leibniz, and his numerous 
contributions to the discussion of scientific method 
In the first flush of the triumph of the new symbolic 
logic he was able to mediate usefully between the 
old and the new, and did much to ensure that the 
new logical notations would be clear and distinct 
More recently, his theory that some statements usually 
regarded as propositions are, 1n, fact, ‘proposals’ has 
aroused international mterest among logicians Such 
more abstract discussions did not prevent him from 
takmg a keen interest ın the problems of contemporary 
society He campaigned unwearymgly for a more 
concrete approach to ethics philosophers, he con- 
tended, should not shirk the discussion. of questions 
like birth-control, euthanasia, or pacifism Here 
as elsewhere he had little patience with the ‘standard 
works’, and his quest for concreteness led him to 
make a wide study of social stitutions and social 
anthropology At Birmingham, one of his most 
successful mnovations was a lively course on the 
logic of the social sciences He never regarded ham- 
self as a mere ‘Arts’ man and his services were often 
sought m other faculties A selection of his artacles 
is to be published, the publication bemg sponsored 
by the University of Birmingham 

Perhaps the most many-sided of the professional 
philosophers of his generation, Russell was alway» 
mformal and stimulatmg ın his methods Huis m- 
fluence extended far beyond the limits of the schools 
of philosophy which were his immediate concern, 
and it always promoted freer thmking and wider 
horizons Fortunately his retirement ıs due to no 
meapacity but solely to the passage of the years, 
and all who know him will expect his commg years 
to be marked by undimmuished activity both m 
writmg and ın new fields of practical education 
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Fifty Years of Service in Mineralogy: Dr. L J 
Spencer, CBE, FR.S 


MEMBERS of the Mineralogical Society of Great 
Britam met ın London on November 2 to do honour 
to Dr L J Spencer, formerly keeper of mmerals in 
the British Museum (Natural History) The occasion 
was the completion by Dr Spencer of fifty years as 
editor of the Mineralogical Magazıne and Journal 
of the Mineralogical Society, an honorary post which 
he has held smce he took over the editorship from 
Sir Henry Miers m October 1900. The Mineralogical 
Magazine ıs issued quarterly and contains the Society’s 
proceeding and papers read at 1ts meetings In 1920 
the Society commenced publication of Mineralogical 
Abstracts as a separately paged part of the Magazine 
The editor has contributed by far the greater number 
of all the abstracts published and has prepared topo- 
graphical and subject indexes every three years The 
next number of the Magazine will be a special one 
m his honour and will contain papers by distinguished 
mneralogists from many parts of the world Dr 
Spencer was eighty m July 


Indian Scientific Liaison Office in London’ Dr S. 
Krishna, Cl E. 


THE Government of India has appomted Dr S 
Krishna, lately vice-president of the Forest Research 
Institute, Dehra, Dun, and director of forest products 
research, to be Indian scientific liaison officer in the 
United Kingdom Dr Krishna, who was born m 
1896, was educated at the Forman Christian College 
(Lahore), Queen Mary College (London), and King’s 
College (London) He held the professorship of 
chemistry, University of Punjab, during 1925-28, 
after which he entered Government service as bio- 
chemist at the Forest Research Institute, Dehra Dun 
He was appomted CIE in 1941 In 1948, he repre- 
sented India at the Fifth Forestry Conference in 
London and in 1949 he visited Austraha as leader of 
the Indian Science Delegation 


British Museum (Natural History) 


In the British Museum (Natural History) Mr 
N D Riley, keeper of the Department of Entomology, 
has been appomted to be a deputy chief scientific 
officer, and Mr A W _ Exell, principal scientific 
officer ın the Department of Botany, to be deputy 
keeper in the Department Mr Ruley entered the 
Entomological Section of the Department of Zoology 
m 1911, becoming keeper of the Department in 1932 
He served ın the Royal Army Service Corps during 
1914-19 and was mentioned ın dispatches Mr Riley 
has edited The Entomologist smce 1922, and has been 
treasurer and later secretary of the Royal Entomo- 
logical Society of London since 1939 He 1s a corre- 
sponding member of a number of foreign academies 
and scientific societies, and 1s the author of a large 
number of scientific papers, mainly dealing with 
butterflies from the systematic point of view Mr 
Exell entered the Museum in 1924, when he was placed 
in charge of the Polypetale His mam work has been 
on the flora of tropical Africa, and he made exped- 
tions to the islands of the Gulf of Guinea durmg 
1932-33 and ın Angola ın 1937 He was seconded to 
the Foreign Office during the Second World War 


United Nations Food and Agriculture Organisation 


TEHE conference at Washington, D C , of the sixty- 
three member nations of the United Nations Food 
and Agriculture Organisation, which began on 
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November 4 and 1s expected to continue for a week, 
marks the last occasion on which the Organisation 
will meet at Washmgton before its move to new 
headquarters in Rome, scheduled to take place early 
next year In Rome two new buildings will be 
occupied, these are under construction by the 
Italian Government, and the first ıs expected to be | 
ready m February and the second m October Mr 
N E Dodd, the director-general of the Food and 
Agriculture Organisation, has stated that with the dis- 
ruption of activities caused by the move and owing 
to the fact that a large proportion of the staff (about 
80 per cent of the lower-salaried staff and 40 per 
cent of the higher grades) will not be gomg to Rome, 
the work of the Organisation will be severely ham- 
pored durmg the first half of 1951 at least Tho 
conference at Washington, unlike the previous annual 
sessions, 1s & special one, limited to the essential 
financial and admunistrative matters and other 
urgent questions which may arise This new departure 
was decided on at the 1949 conference when, m 
addition to the resolution for the transfer of ther 
headquarters to Rome, the prmerple of biennial, 
rather than annual, conference sessions was also 
adopted, under this system a full-scale conference _ 
1s not to be held until the autumn of 1951 J 


Development of Crawfish Industry in Tristan da 

Cunha 

A PROJECT entailing the commercia] development 
of the crawfish mdustry of Tristan da Cunha has 
been undertaken by the Colonial Development Cor- 
poration in conjunction. with a South Afiican fishery 
group This will involve the operation of a fishery 
vessel, equipped with deep-freezmg apparatus and 
deep cold-storage accommodation, to process and 
transport frozen crawfish tails to Capetown for 
regular shipment thence to the North American and 
European markets. In addition, a canning plant will 
be erected and operated on the Island itself The 
Tristan da Cunha Development Co , which has under- 
taken the initial work of mvestigation, will now be 
re-organised, and additional finance to a total of 
£130,000 will be found by the Colonial Development 
Corporation, which wil] then have the financial con- 
tro] of the Company The Company has also under- 
taken the responsibility of supplying both social and 
medical services to the islanders Altogether this 
whole project may well be the deciding factor for 
the contmuation of the settlement on the lonely ® 
island of Tristan da Cunha, where the community ~ 
18 ın a difficult situation 


y 


ka 


Eradicating Barberry ın the United States 


A RECENT bulletm of the US Department of 
Agriculture (‘Kill Barberry Bushes that Spread 
Stem Rust to Grams”, Farmers’ Bulletin No 2014, 
April 1950) brings new methods to bear upon the 
time-honoured practice of controlling stem rust of 
cereals by destroying barberry The use of the 
modern weed-killer 2,4-D ıs of particular mterest , 
1b ig used at full strength to pamt the stubs of 
European barberry canes immediately after the 
bushes have been cut off close to the ground This 
method ensures that any other valuable plants grow- 
ing in the viemity will not suffer Native barberries 
can be killed off with 2,4-D used as a fohage spray 
Ammonium sulphamate is also used as a control, 
this substance bemg apphed in dry form to all freshly 
cut surfaces, a pound bemg enough to kill several 
medium-sized bushes Failing erther of these chem- 
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wals, common salt will kill barberry if apphed to 
the crowns of European plants in sufficient quantity 
(about 20 lb per square foot of crown) Native bushes 
will succumb if the salt ıs merely sprinkled lightly on 
the ground around the canes 


“National Certificates in Applied Physics 


A PAMPHLET recently issued by the Institute of 
Physics describes the purpose, scope and value of the 
courses leading to the award of national certificates 
in applied physics It ıs pomted out that every 
professional physicist employed m research and 
development requires two or three technical assistants 
who need to have a knowledge of the fundamentals of 
physies and some skull in experimental technique and 
m making apparatus and instruments It 1s for these 
assistants that the certificates are mtended They 
are awarded jomtly by the Mmuistry of Education and 
the Institute of Physics Study is part-time, extending 
for the ordinary certificate over three years, and for 
the Ingher certificate over a further two years of 
Advanced study, and reaching a standard approxi- 
mating to that of a university degree at pass standard 
ın the subject Students attend at recognized tech- 
nical colleges The exammations on which the 

Y certificates are awarded are assessed by senior mem- 
bers of the profession appomted by the Institute of 
Physics Copies of examination papers set ın recent 
examinations are now available and may be obtamed 
from the Institute of Physics, 47 Belgrave Square, 
London, SW 1 > 


University of London 


Tus followmg have been appomted to University 
of London readerships tenable at University College 
im the subjects indicated Mr Michael Abercrombie, 
embryology, Dr E H S Burhop, physics, Mr 
J W Whuitfield, psychology The degree of D Se 
has been conferred on the followmg B Kassanis 
(Rothamsted Experimental Station), Dr H O 
Schild (University College), R Kingslake (Imperial 
College of Science and Technology), E C Humphries 
(Queen Mary College), J J D Kang (Kirg’s College 
Hospital Medical School), and C N Davies (external 
student) 


University of Leeds 


Tue following gifts, among others, have been 
recerved by the University of Leeds sums not 
‘exceeding £4,000 ın 1950-51 and £5,000 in 1951-52, 
from the University Grants Committee, for financial 
assistance to students taking postgraduate courses in 

«the Departments of Fuel and of Textile Industries , 
£12,000 (approximately) over three years from the 
Department of Scientific and Industrial Research to 
the Department of Botany fo. research m plant 
biophysics , £6,000 (approximately) over three years 
from the Agricultural Research Council to the Depart- 
ment of Botany for new biochemical research , 
£1,000 from the North-Eastern Division of the 
National Coal Board to the Department of Mining, 
an annual sum of £2,000 (less tax) for fifteen years 
from the Worshrpful Company of Clothworkers, for 
the maintenance or benefit of the Clothworkers’ 
Departments, and a renewal by Imperial Chemical 
Industries, Ltd, of the covenant for the endow- 
ment of fellowships for a further seven years, the 
value of the fellowships to be increased from £600 to 
£800 a year Dr J H Western has been appointed 
senior lecturer ın agricultural botany m the Univer- 
sity, and the following have been made lecturers ın 
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the subjects as indicated A D Greenwood (botany), 
Dr L Peters (textile mdustries), Dr A Jowett 
(dressing of minerals, ın the Department of Mınıng) 
and Dr D E Nicholson (bacteriology) 


Announcements 


THE Committee of the Privy Council for Agricul- 
tural Research and Nature Conservation has 
appomted Dr Norman C Wright, chief scientific 
adviser of the Ministry of Food, to be a member of 
the Agricultural Research Council 


Pror F A VICK, professor of physics, has been 
appointed vice-principal of the University College of 
North Staffordshire The following have been made 
lecturers in the College Dr R G Evans (biology) 
and Dr P H Plesch (chemistry) 


Lorp Rerre has been appomted chairman of the 
Colonial Development Corporation ın succession to 


Lord Trefgarne, whose resignation took effect on 
October 31 


Mr D W Bishopp, director of the Geological 
Survey of Ireland since 1940, has resigned He has 
now been appomted senior geologist to the Cyprus 
Government, which 1s initiating a detailed geological 
and momeralogical survey, including geophysical 
research, of the island 


Tue gold medal of the Society of Dyers and 
Colourists has been awarded to Dr S. M Neale, 


- senior lecturer in physical chemistry in the College 


of Technology, Manchester The award was made 
“For pioneer work in the appheation of the methods 
of physical chemistry to the elucidation of the 
phenomena of dyeing, more particularly of cellulosic 
materials with substantive dyes” 

Tus first British Instrument Industries’ Exhibition 
will be held in the National Hall, Olympia, durmg 
July 4-14, 1951 Comeiding with the Festival of 
Britain year, this Exhibition will show scientific and 
industrial mstruments of entirely British manufacture 
and ıs designed to imcrease the export market 
Further details can be obtamed from the organisers, 
Messrs F W Bridges and Sons, Ltd, Grand Build- 
ings, Trafalgar Square, London, W C 2 


THE nineteenth Stephen Paget Memorial Lecture 
of the Research Defence Society will be delivered by 
Prof E D Adrian on November 22, at 530 pm, 
at University College, Gower Street, London, W C 1 
Prof Adrian will speak on “Experiments on the 
Nervous System” 


Tur first Trotter-Patterson Memorial Lecture of 
the Iltammating Engineering Society 1s to be given 
by Dr J W T Walsh, of the National Physical Labor- 
atory, at the Royal Institution, Albemarle Street, 
London, W 1, on January 17, at 6pm Dr Walsh 
will speak on “The Early Years of Illuminatmg 
Engmeermg in Great Britam’’ The Lecture 1s open 
to the public and admussion will be by ticket, obtam- 
able from the Secretary, Ilummatıng Engineermg 
Society, 32 Victoria Street, London, 8 W 1. 


In the last paragraph of the review, published in 
Nature of October 14, p 620, of Corner’s “A Mono- 
graph of Clavaria and Allied Genera”, the comment 
that only one specimen of a clavaroid fungus has 
been sent to the Kew Herbarium in the past thirty 
years ıs meorrect , for ‘Kew’ read ‘Commonwealth 
Mycological Institute’ In fact, Kew Herbarium, 
where the group has been studied, has numerous 
examples of Clavona 
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INTELLIGIBILITY OF EDUCATIONAL BROADCASTS’ 


BBC experiment in further education, mitiated 
two years ago, included an attempt to trace 

some of the educational effects of broadcasts to 
adults. A first step was clearly to ascertam whether, 
in fact, broadcast speakers were being understood by 
their audiences Early ın 1949 Prof P E Vernon, 
professor of educational psychology m the University 
of London Institute of Education, was consulted 
about the possibilrties of measurmg the mtelligibility 
of sample broadcasts and also identifying the qualities 
of a script which make ıt easy or difficult to under- 
stand. A scheme of vestigation was drawn up and, 
with the co-operation of the Army Institute of 
Education, ıt was decided to study fifty Forces 
Educational Broadcasts At the same time the 
present writer carried out parallel experiments with 
a number of broadcasts, mcluding three on the 
subject of science, constructed at different levels of 
arfficulty 

American investigators—Lorge, Flesch, Dale and 
Chall—have attempted to produce formule by which 
one could predict the mtelhgibilty of written or 
spoken material by measurmg the strength of such 
factors as difficulty of vocabulary, complexity of 
words, personal references and length of sentences 
Prof and Mrs Vernon’s experiments included assess- 
ments of these and other qualities up to a total of 
thirty-five different factors, which were thought by 
the mvestigators or by BBC talks producers to be 
important 

Objective qualities m the scripts were measured by 
takmg sample passages of 500 words and counting 
numbers of active verbs, concrete nouns, prepositions, 
references to numbers, ete Other qualities m the 
talks such as number of teaching pomts, concreteness, 
lueidity, good or poor dehvery by the speaker, could 
only be assessed by having BBC talks producers 
and the mvestigators rate them mdependently, and 
takmg their combined judgments 

Most of the 4,600 listeners taking part m the 
mvestigation were soldiers in Home Commands who 
were listening as part of their normal educational 
activities An average of 92 subjects per broadcast, 
representing the full range of intelligence and educa- 
tion, completed the test papers The responses took 
the form of (a) five-point ratings recording easmess 
or difficulty of understanding the broadcast, (b) 
sımılar ratings of mterest, and (c) attempts to 
reproduce in the listener’s own words the main pomts 
of the talk 

Listeners’ reproductions were marked agamst a 
scale of up to six teaching pomts drawn up by the 
investigators A borderlme of 3 marks out of 12 was 
taken as the pomt below which the listener evidently 
quite misunderstood or failed to make much sense of 
the talk Supplementary experrments showed that 
this was a fair and reliable method of testing com- 
prehension, for although mterviews with subjects, 
and ‘prodding’ with questions about particular points 
in a talk, produced rather more material than written 
recall, the relative scores of groups of listeners sub- 
jected to both methods remamed much the same for 
different broadcasts 


* Substance of papers read before Section J (Psychology) of the 
British Assonation at Birmingham on September 5 by Prof P 
Vernon, Mrs D F Vernon and Mr J Trenaman 


For the average broadcast-——and the Forces broad- 
casts are among the simplest ın the B B C’s output* 
-—the followmg proportions of the four TE D 
and educational groups fell below the borderlme o. 

3 marks, that 1s, were unable to grasp the gist of 
the talks 





% of population | peer eee % below borderline 














10 School certificate or above 8 

20 Above average intelligence 29 

40 Average elementary school 56 

30 Backward 82 
I 











The correlation between mteligiıbılıty scores and 
education plus intelligence level ıs very high, +0 62, 
showing the need to adapt the level of a talk to the 
level of the audience If one leaves out of account. 
the backward, sub-literate 30 per cent of the popula- 
tion, for whom the educational talk 1s probably an 
unsuitable approach, roughly half the remammg 
samples understood even the more difficult series” 
such as “Plain Enghsh”, and the better ‘Current 
Affairs” and “Science” talks were comprehended by 
about three-quarters of these average and superior 
groups 

Prof Vernon’s analysis of the qualities makmg for 
intelhgibility showed that by far the most important 
factor, apart from the intelligence and educational 
level of the listener, ıs the degree of interest m the 
content of the talk Between mtelligibility scores 
and hsteners’ judgments of interest the correlation 
varies from 0 47 for the higher educational levels to 
0 64 for the lower So strong is the interest factor 
that many of the talks on science and current affairs 
which bore all the marks of difficulty (for example, 
a large number of teaching points, many difficult 
words, complexity of style), but which dealt with an 
interesting topic, were actually comprehended better 
than other talks which had the simplest of con- 
structions and were sometimes dramatized, but 
proved rather boring to their listeners 

When the interest factor 1s held constant, the 
importance of some of the stylistic features emerges 
Factors reducing understandmg are an excess of 
major points, overlong sentences, numerous difficult 
words, abstract nouns, prepositional clauses, meta‘ 
phors and figures of speech, and over-rapid delivery 
Factors making for understandmg are a lucid or „ 
lively style, a clear summary at the end of a talk, 
concreteness of treatment as well as of subject-matter 
and illustration of an abstract pomt so long as it 18 
directly and obviously linked to the point Never- 
theless, & talk is a whole which is more than the sum 
of all these parts and a competent speaker, dealing 
with an interesting subject, can make himself under- 
stood even if he breaks most of the rules of which 
Flesch and the American readability experts would 
approve 

Mr Joseph Trenaman (assistant further education 
officer, B BC) said he has been able to measure, on 
the basis of tests of only a few talks, as well as 
immediate recall, something of the wider effective- ” 
ness of broadcasts, for example, memory of content 
and changes in interest after a lapse of time, and 
appheation of the mformation given m a broadcast 
to new situations Listening has also been compared 
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with readmg as a mode of presentation, all the tests 
on two broadcasts bemg carried out with matched 
pairs of groups, one listenmg and the other reading 
the script of the broadcast. The samples, numbering 
- 912 for the three programmes on science, were drawn 
7, from three educational levels—sixth forms of grammar 
^ schools, second-year technical students, and non- 
vocational students (ex-modern schools) released by 
thew employers for further education 
The responses were marked against a scoring key 
which was obtamed by combming the assessments of 
a number of science teachers and education officials 
of the umportant pomts of the script As many as 
37 pomts were thus recorded, and marks of from 1 to 
5 allotted according to the emphasis and agreement 
of the assessors After the reproductions had been 
marked, samples of the several scores from 0 to more 
than 40 for each broadcast were arranged m random 
order and sent, without any marks attached, to five 
science teachers who were asked, after studying the 
original serrpt, to sort them mto those which showed 
at least sufficient understandmg of one of the import- 
ant pomts of the broadcast and those which did not 
The results showed close agreement, and borderlmes 
y` were fixed accordingly, from 15 to 30 per cent up 
the scale of marks They were lowered slightly to 
allow for additional pomts brought out by listeners 
in applymg the ideas of the broadcasts to new 
situations 
The most difficult of the three talks was one given 
by a distinguished physicist on electronies~ It was 
mtended for the general public, and the speaker 
had been at great pains to make ıt sunple It proved 
mtelligible to about two-thirds of the grammar 
school listeners, but only to small mmorrties below 
that level, and could not have been understood by 
more than 10 per cent of the adult population The 
second broadcast, a Forces educational talk on 
sources of energy, was understood by about half the 
sample population, with much the same distribution 
as that given in Prof Vernon’s table The third 
broadcast, also on a source of energy, was a dramat- 
ized programme origmally put out for fourteen-year- 
old ‘modern school’ children This was comprehended 
by nearly two-thirds of the sample groups Dramat- 
ized stones from this broadcast, in the same way as 
vivid images, were very frequently reproduced, and 
were more easily retamed, as was shown im the 
~ reproduction of such items on delayed recall But, as 
Prof Vernon found, quite often the pomt which the 
story was imtended to lustrate was lost m the 
process 
Listeners were asked to rate their interest in the 
broadcasts The differences between ratings made 
unmediately after listenmg and those made a week 
later were striking On average they fell by as much 
as one-third of the normal range of such ratmgs The 
loss was particularly great ın the case of grammar 
school listeners, who heard the dramatized pro- 
gramme for secondary ‘modern’ children, many of 
them found ıt very mteresting at the time but on 
retrospect they thought it childish or slow Taking 
average scores for whole samples, 1t was found that 
the more mteresting talk proved also to be the more 
widely understood ‘Yet withm the audience to any 
one of the broadeasts an entirely different relation- 
ship appeared At the three educational levels the 
two factors vary mversely, thus, grammar schoo] 
listeners understood the broadcasts most widely but 
were least mterested , ‘modern school’ types under- 
stood them least and were most interested As 
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between individual hsteners, the regression of under- 
standing on mterest ıs curvilmear Great enthusiasm 
usually accompanies imperfect understanding, and 
with less enthusiasm there ıs mereasmg under- 
standmg, until below the median the two factors 
dimmuish ın equal ratio So, although interest is the 
most powerful factor making for intelligibility, of 
which average mterest ratings may be taken as a 
rough-and-ready mdex, the same correlation is found 
neither between individuals nor between educational 
levels 

Each of these three science broadcasts achieved 
its greatest effect at a different educational level 
The talk by the physicist was most enjoyed at the 
grammar schoo] level, the Forces educational talk 
at technical student level, and the schools pro- 
gramme at ‘modern school’ level In each case the 
educational group which most enjoyed the broadcast 
found it just, but only just, within its gasp (that 
is, about two-thirds of the group obtamed scores 
above the borderline) Since limits of understanding 
vary so widely throughout the population, and since 
what ıs found interesting by one educational level is 
not acceptable to others, 16 would seem to follow that 
scientific material must be communicated at several 
different levels of difficulty 1f ıt ıs to be generally 
intelligible 

The parallel tests of reading and listenmg to the 
three science broadcasts showed that ıt made no 
significant difference whether that maternal was 
communicated through the written or the spoken 
word, both were equally effective on immediate 
impact, after a lapse of time, and m application of 
the ideas to new situations J TRENAMAN 


BIOCHEMICAL AND BIOLOGICAL 
EFFECTS OF DIETHANOLAMINE 


Glycogen and Lipid Content of the Liver of 
Mice receiving Simple Alkanolamines 


HE intraperitoneal administration of diethanol- 
amıne over a period of time to white laboratory 

mice kept on a stock diet (percentage composition 
corn flour 75, casem, 8, meat powder, 6, fat, 3, 
peanut oil, 6, cod liver oil, 1, and salt mixture, 0 3) 
led to an increase in the glycogen content of the liver 
and to a decrease m its total hpiıd content The 
water content of the liver was also mereased At the 
same time the weight and size of the liver of the 
animals became enlarged 

The physiological action of monoethanolamine and 
tnethanolamme seemed to be simpler and, within the 
limits of our experiments, led only to an increase in 
the water content and to a decrease in the total lrpids 
of the liver of the mouse The glycogen content 
seemed to be unaltered 

It 1s suggested that the biological reaction of 
diethanolamine is a complicated one, and that 
different cell constituents may be mvolved 

Eperjessy and Zathureczky! reported that m a 
Warburg experiment some aliphatic amines—especi- 
ally alkanolamines— decrease the respiratory quotient 
of the survivmg liver tissue of the rat They concluded 
that alkanolammes speed up the metabolism of the 
lupids in the liver Artom eż al? found m the liver of 
rats mamtaimed on low protein diets that the admmı- 
stration of a single large dose of either diethanolamme 
or ethanolamme stimulated lhpıd phosphorylation 
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They also found a drop in the total lrpids 
m the liver of rats maimtained on smmular 
diets for twelve days and supplemented 
with diethanolamine 

As a rule, an imjection period of three 
days gave the required effect The last 
injection was given at 9 am on the day 
of the experiment Food was withheld, 
but water was given ad libitum After a 
starvation period of five hours, the animals 
were decapitated and their livers removed 
and weighed In each case the same parts 
of liver were used for the lipid and glycogen 
analysis 

Liver glycogen was determined by the 
method of Hood and Kramer et al? For 
the quantitative determmation of lipids ın the liver 
we used the method of Bloor‘ 






























































Days of 
treat- 
ment 
No and Body | Liver % 
of | Substance | amount | weight! weight; of 
expt of sub- | (gm) | (mgm )| water | sugar} lpid 
stance 
(mgm ) 
1 | Diethanol- 
amine 2/6 284 | 1,814 | 705 
Control 314 | 1,141 | 690 
2 | Diethanol- 
amine 2/12 252 | 1,445 | 664 
Control 263 | 1,158 | 655 
3 Diethanol- 
amine 3/12 290 | 1,430 | 697 
Control 30 8 | 1,084 | 67 2 
4 | Diethanol- i 
amine 5/6 25 6 | 1,184 | 729 
Control 260 | 1,082 | 692 
5 | Diethanol- 
amine 80/12 29 2 1,551 | 725 
Control 308 } 1,188 | 698 
6 | Diethanol- 
amine 48/8 26 3 | 1,446 | 704 
Control 270 | 1,030 | 690 























Diethanolamine was used in the form of its hydrochloride-salt 
Maximal quantities injected were 0 4 ml Body weighs means weight 
of dead animal without liver Al values of sugar and lipids are related 
to the dry weight of the liver 


The results are shown in the accompanying table 
E Anwav 
A MANGINELLI 
A Rote 


1 Annau, E , Bperjessy, A , Mihályi, E , and Zathureczky, Z, Z phys 
Chem , 282, 69 (1947) 


2 Artom, C , Cornatzer, W EH, and Crowder, M , J Biol Chem, 180, 
495 (1949) 


? Hood, H A, Kramer, H , Somogyi and Mitchell, J Biol Chem, 
100, 458 (1933) 


“Bloor, W R., “Biochemistry of the Fatty Acids” (1943) 


Alkaline Phosphatase Activity and Nuclear 
Changes in the Liver induced by Diethanolamine 


ii experiments described m the previous com- 
munication showed that prolonged administration 
of diethanolamine to white laboratory mice produced 
an merease m the glycogen content of the liver and 
a decrease in the content of total lipids At the same 
time the weight and size of the liver of the test 
animals became enlarged 

Artom et al! showed that the administration of 
diethanolamine ın a smgle large dose leads to an 
increased phosphorylation of the lipids ın the hver of 
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Fig 1 Laver tissue after intraperitoneal injection of 12 4 mgm drethanolamine 
y: 
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rats As @ consequence, ıt was suggested that the 
mereased lipid metabolism, that ıs, phosphorylation, 
may be connected with phosphatase activity 

Chemical examinations showed that diethanclamme 
administration for at least three days mduces 
significant increase of the alkaline phosphatase of thë 
mouse Irver. Acid phosphatase seemed to be unaltered 

For the quantitative evaluation of the phosphatase 
activity of the mouse liver we used the method of ~ 
J P Greenstem?, ın which homogenized liver tissue 
1s suspended in distilled water (1 10) and extracted 
for twenty-four hours m the cold Sodrum-glycero- 
phosphate (Merck) served as substrate Phosphorus 
was determined by the method of Fiske and Subba 
Row? (see table). 


























No Days Phosphorus 
of Substance of treat- | Phosphorus | in controls 
expt (mgm. ) ment (mgm ) (mgm ) 
1 Diethanol- 
amine, 12 4 3 0 0033 0 0014 
2 ” » 0 0035 0 0008 
3 i ú 0 0032 0 0016 
4 a 4 0 0018 0012 
5 H 8 0 0019 0 0008 
6 s ji 0 0022 0 0011 
7 ü si 0 0056 0 0014 
8 is: 4 0 0027 0 0014 
i 
Sodium-glycerophosphate (Merek) 2 per cent, 05 ml, veronal- 
buffer pH 8 8, 5 ml , enzyme solution, 1 mi ; distilled water, 25 
ml Time of incubation, 1 hour 


Histochemical phosphatase mvestigations by G 
Gomont’s method showed also a well-defined mcrease 
in alkelme phosphatase ın the liver tissue (Fig 1) 
The observations seem to suggest that diethanolamine 
induces increased production, at first ın the nucleolus, 
of alkalme phosphatase, which eventually fills up the 
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Fig 2 --~-~, control, ——, experiment 
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whole of the nucleus, whence 1t diffuses out mto the 
cytoplasm 
Measurements of the size of cell nucleı of mouse 
liver showed that diethanolamme admunistration 
mereases them size, that is, the number of smal] 
>and medium-sized nucle: dimmish and large nucle: 
-<appear in a greater quantity (Fig 2) No mitoses 
could be detected ın the cells of the enlarged livers 
It is suggested that the action of diethanolamme 
on mouse liver may manifest itself to a large extent 
in a change of the phospholipid pattern of the cell 
nucle: This view 1s supported by the observations of 
Artom et al , who showed that by prolonged admuni- 
stration of diethanolamine, choline is partly replaced 
m the lecithins by diethanolamme, and by the work 
of H H Wuhams et al 4, who concluded from their 
experiments carried out on rat hepatoma, produced 
by feeding butter-yellow, that “the pathological 
derangement of the phospholipid content of the liver 
cell occurs primarily ın the nucleus” 
We are indebted to A Fayjer for carrying out the 
analytical work 
E ANNAU 
A MANGINELLI 
,~ Fundação Andréa e Virgimia Matarazzo, 
Faculdade de Medicina, 
Universidade de São Paulo May 11 


1 Artom, C , Cornatzer, W EB, and Crowder, M , J Biol Chem , 180, 
495 (1949) 

? Greenstein, J P, J Nat Cancer Inst , 2, 651 (1942) 

* Fiske and Subba Row, J Bol Chem , 66, 375 (1925) 

‘Willams, H H Kaucher, M, Richards A J, Moyer, E Z and 
Sharpless, G RJ, J Bwl Chem , 160, 227 (1945) 


APPLICATIONS OF ISOTOPES 
IN SCIENTIFIC RESEARCH 


CONFERENCE on the ‘‘Applications of Isotopes 
in Scientific Research” took place ın the Univer- 
sity of Melbourne during August 14-17 under 
the auspices of the Chemistry Department of 
the University and the Commonwealth Scientific 
and Industrial Research Organization The eighteen 
papers presented fell roughly into two main groups 
those of a general character dealmg with methods 
of assay, health hazards and lmitations of the 
use of isotopes, and papers that were essentially 
reports of work in progress 
“ FE K McTaggart and I E Newnham illustrated 
the use of zirconrum-95 and hafnium-181 as tracers 
m the study of chemical methods of separating the 
elements zirconium and hafnium, and presented some 
new solubility data for the salts of these two metals 
Physico-chemical limitations of the tracer technique 
wore considered by Dr G M Harris In a discussion 
of the exchange of carbonate 10n (contammg carbon- 
14) with carbonato-tetrammme cobaltic 10n, 16 was 
pomted out that any attempt to descmbe quanti- 
tatively the kinetics of the reaction must take mto 
account the isotope effect 
Many instances of vanations ım the relative 
abundance of stable isotopes of the lighter elements 
have been observed In his paper on the assay of 
stable isotopes, Dr J D Morrison added to the lst 
of such variations that of the carbon-12/carbon-13 
ratio (from 88 to 93) in Australian natural graphites 
By means of numerous radioautographs C R 
Millikan illustrated the use of manganese-54 to study 
the distribution of manganese m diseased and healthy 
plants Anisotropy of the rate of the self-diffusion 
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of tm ım tetragonal sıngle crystals of high purity, 
disclosed by the use of tin-113 as tracer, was reported 
by Dr W BoasandP J Fensham In polyerystalline 
tin ıb was found that the rate of diffusion along grain 
boundaries 1s generally considerably higher than that 
of volume diffusion except when the boundary is 
that between crystals of similar orientations or 
between twins The effects of structural factors and 
solvent on the ability of mternal cobalt (II) com- 
plexes to exchange with cobalt II ions were con- 
sidered by B O West in a paper on “Exchange 
Reactions and Problems of Chemical Structure” 

Illustrating entomological appleations of radio- 
active tracers, Dr M F Day outlined experiments 
in which methionme contammg radiosulphur was fed 
to clothes moth larve. A wide difference between 
the mechanism of sulphur metabolism im this insect 
and in some other species 1s dicated The results 
of mvestigations of the mechanism of reactions m 
liquid sulphur dioxide by the use of oxygen-18 were 
discussed by Dr I Lauder Difficulties encountered 
ım the synthesis of isotopic molecules contammg 
deuter1um were fully ıllustrated ın F. I Andersen’s 
account of the preparation of monodeuterio methyl 
bromide 

Other papers read at the conference were concerned 
with the fundamentals of nuclear physics (Dr. J. C 
Bower), statistics of radioactivity (E A Cornish), 
assay of radioisotopes (Dr T H Oddie), applications 
of nuclear emulsions (Dr. V. D Hopper), tracer 
method limitations m biology (Dr W P Rogers), 
health and safety precautions (D J Stevens), 
attempts to concentrate potassrum-40 (Dr G A 
Elhott), assay of radioactive mmerals (J Daly), and 
general problems ım the synthesis of labelled mole- 
cules (A M Downes). It is hoped that the full 
report will be available at an early date 

D P MELLOR 


NATURAL PRODUCTS OF THE 
BRITISH COLONIES 
TWO NEW JOURNALS 


HE functions of the Imperial Institute, at 

Exhibition Road, London, S W 7, have recently 
been reorganised, and two of its former Depart- 
ments—Muneral Resources, and Plant and Animal 
Products—have now become, respectively, the 
Mineral Resources Division of the Colonial Geological 
Survey, and the Colonial Products Advisory Bureau 
Previously, the work of these two Departments was 
published in the Bulletin of the Imperial Insitute , 
the Bulletin 1s now replaced by two separate quarterly 
journals Colomal Plani and Anwmal Products, and 
Colonial Geology and Mineral Resources? 

The issue of the first number of the former 
periodical ıs of particular significance at the present 
tıme when the public conscience has awakened to 
the pressmg needs of the Colonies As the former 
Secretary of State for the Colonies, Mr A Creech 
Jones, states 1n a foreword, the resources of the 
dependent territories are of mcreasmg importance 
both to the mhabitants themselves, who demand a 
higher standard of living, and to the whole of the 
sterling area Much was done in the years between the 
two World Wars and also, let 1t not be forgotten, in 
the period before the First World War, to assess the 
economic potentialities of these termtores But 
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during that tıme the workers were all too few, and 
with the best will ın the world they could touch only 
the frmge of the work As 1s well known, the after- 
math of the Second World War has led to profound 
changes, not only teritorially but also financially, due 
to difficulties that have arisen through currency re- 
strictions Inevitably attention ın Great Britam has 
been directed to the vast and largely unassessed 
potentialities of the Colonies, which, being withm the 
sterling area, afford wonderful opportunities for 
mutual trade to the benefit of both the mother 
country and the dependencies 

Previously much of this work was carried on by 
the Imperial Institute and other bodies working 
independently, and the former Bullen of the 
Institute was regarded by most scientific workers ın 
the tropics as a valuable work of reference on natural 
products As regards the agricultural research work 
done at the Imperial Institute laboratories, this was 
valuable to investigators ın the tropics, as ıt helped 
them to assess the commercial possibilities of products 
arising from little-known plants With the assistance 
so provided, the worker m the Colonies was able to 
guide his further researches, 1f the prospects seemed 
good, for the development of a profitable market, or 
to turn his attention to more profitable lines of work 
if the reports should be unfavourable A reference 
to files of agricultural departmental reports will 
provide numerous examples of the work done in this 
connexion ‘The assessment of new types of o1] from 
little-known plants 1s one example, another 1s the 
evaluation of different kinds of fibre obtamed from 
plants that were not hitherto considered to have 
commercial potentialities, and a third concerns 
plants of medicinal value For example, the estab- 
lishment of the tung o11 industry ın countries such as 
Nyasaland, and the development of jute fibre sub- 
stitutes such as ramie and hibiscus owe much to the 
pioneer work of the Institute 

Now, with the pressing needs of the tumes, all this 
work has, of necessity, been brought under the 
central direction of the Colonial Products Advisory 
Bureau, and Colonal Plant and Animal Products 
indicates that the contmuity of these mvestigations 
is assured under the new organisation The first issue 
reports, for example, on two little-known o1l seeds, 
namely, Lappa carviodora from Kenya, and Hibiscus 
esculentis, which was always regarded hitherto as a 
somewhat uninspiring vegetable Reports on manila 
hemp in Borneo, and the suitability of banana trash 
for paper-making, carry on the traditions of the old 
Fibre Section, and a note on wormseed (Santonzca) 
continues the pharmaceutical tradition There are 
thiee origmal articles sugar cane processing, the 
insect fauna of Lonchocarpus and derris (for, curiously 
enough, these insecticidal plants are themselves sub- 
ject to attack by various beetles when their dried 
roots are in storage), and a note on the preparation 
of silk gut 

Finally, one is glad to see that the bibliography for 
agricultural and forestry subjects is contmued, as ıt 
adds greatly to the value of the journal Under its 
new form it 1s believed that this publication will 
help to stimulate still further the interest of all 
interested ın Colonial development 

The purpose of the other new journal, Colonzal 
Geology and Mineral Resources, 1s to record the pro- 
gress that is being made ın the geological investigation 
of the various territories comprising the Colonial 
Empire and to provide imformation of current 
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developments ın muneral resources, minmg and 
mineral economics The first number appropriately 
contains an authoritative account, by Dr F Dixey, 
of the scope and work of the Directorate of the 
Colonial Geological Surveys The primary purpose 
of the Surveys 1s the preparation of a basic geological 
map of the Colomal Empire to serve as the foundation 
for a thorough mvestigation of mimeral resources! 
Since the time when the Directorate was established 
ın January 1947, many of the old Surveys have been 
expanded and plans for new ones have been approved, 
the territories m which work 1s now actively ın pro- 
gress being Uganda, Kenya, Tanganyika, Northern 
Rhodesia, Nyasaland, Bechuanaland, Swaziland, 
Nigeria, Gold Coast, Sierra Leone, Malaya, Sarawak 
and North Borneo, Fi, British Guiana, Jamaica 
and Cyprus The overseas and London staffs num- 
bered 111 and 25, respectively, in April 1950 and are 
expected to reach 160 and 45 by the end of next year. 

The journal provides ‘a convenient forum for the 
expression of responsible geological thought and- 
opinion” and its contributors are not to be limited to 
members of staff The present issue, for example, 
contains a most valuable article by H R Hose, of 
Alummium Laboratories, Lid , on “The Geology and~ 
Mineral Resources of Jamaica”, accompanied by 
specially prepared geological and mmeral maps A 
permanent feature of the journal 1s to be a series of 
reports of recent progress, contributed by the Surveys 
themselves ‘The first batch of eight clearly indicates 
that for this feature alone the new journal will be 
widely welcomed Other sections are devoted to 
notes on special activities and conferences, dıs- 
coveries of significance and abstracts of publications , 
book reviews, bibliography, personala, and 
muneral and metal prices. 

The Directorate and the editor, Mr. E. H. Beard 
(vice-principal of the Mineral Resources Division), are 
to be congratulated on their enterprise ın producmg 
an attractive, authoritative and mexpensive journal 
which adequately meets a real need and which, 
apart from its wide appeal to mining engineers, 
economists and mdustrialists, will undoubtedly be 
highly appreciated by geologists, not only ın Great 
Britain and the British Colonies but also throughout 
the world 
'Colomal Plant and Ammal Products, 1, No 1 (1950) 

HM Stationery Office) 58 net 
? Colomal Geology and Mineral Resources The Quarterly Bulletin of 
No 1 (1950) Pp 120 


the Colonial Geological Surveys, 1, 
(London HM Stationery Office) 58 net 
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THE IMPERIAL FORESTRY 
INSTITUTE, OXFORD 


N October 19, HR H Princess Margaret, ın the 
presence of a large and distmguished gathermg, 
opened the new building of the Department of 
Forestry of the University of Oxford, on a site in 
South Parks Road between the Physical Chemistry 
and Pathology Departments The Imperial Forestry 
Institute was founded in 1924 as the outcome of 
recommendations of the Empire Forestry Conferences 
of 1920 and 1923, to provide an Empire centre for 
higher education and research, to be jomtly financed 
by the governments interested and Imked with the 
aleady existing University School of Forestry The 
School owed its origin to arrangements made in 1905 
between the University of Oxford and the India 
Office for the tramıng of probationers for the Indian 
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Forest Service at Oxford after the Royal Indian 
Engineermg College at Coopers Hill (near Windsor) 
had closed down From the start, the need for an 
adequate building for the new venture was recognized , 
but, at the time, the necessary money could not be 
found Temporary accommodation was secured 
where 1b could be obtained, and the staff now accom- 
modated under one roof has been gathered ın from 
four buildings ın as many streets The fine new four- 
storied building ın Bladon and Chpsham stone has 
been constructed with funds from various sources, 
begmning with generous gifts from the Rajah 
of Sarawak, the Rhodes Trust and the Pilgrim 
Trust, a large contribution was made from the 
Colonial Development and Welfare Fund, and 
the University has borne the large increase in buildmg 
costs since the plan and estimates were approved 
m 1945 
The new Institute accommodates the old School 
and Institute, which are now combined to form the 
Department of Forestiy (the ‘Imperial Forestry 
PInstitute’ is the statutory designation of the building 
m which ıt works), and also the Commonwealth 
Forestry Bureau, an organization that ıs entirely 
independent financially and admunistratively but 
otherwise dependent on the Library of the Institute 
for 1ts functionmg as the central mformation service 
on forestry for the Commonwealth The teaching 
activities continue to cover both undergraduate and 
postgraduate courses as well as traning ın research 
All probationary officers of the Colonial Forest 
Service take a postgraduate course after a tour of 
duty ın the Colonies, and under a special arrangement 
with the Governments of India and Pakistan some 
of the junior officers of their forest services go to the 
Institute for a simılaı course planned to meet their 
special requirements There are usually some forest 
service officers on study leave and other foresters 
undertaking special studies or actual research work 
from the Colonies and Dominions and occasionally 
from foreign countries 

Practically every timbei-producing part of the 
Commonwealth has contributed timber to the 
building, a suggestion that such gifts would be 
welcome having met with a most generous response 
from governments and timber-trade organizations 
Eleven of the rooms have been panelled with different 
timbers thus recerved, and fourteen kinds of timber 
have been used for flooring blocks The furniture has 
been constructed from nearly thirty different woods, 
and more than a dozen have been used for general 
furnishing for shelving, bench tops, cupboards, 
seating, ete The doors form an exceptionally fine 
display of home-grown and mported timbers, twenty- 
four species being represented, all of them available 
on the open market It will be apparent that the 
bulding has many unique features, and as one 
speaker described it, “ıt 1s worthy of forestry and 
worthy of Oxford” 

In all, the School has nearly a hundred rooms, 
including three lecture rooms, three teaching labor- 
atories and three other rooms suitable for small 
classes so that four courses can be run simultaneously 
when requred The mam sections provide for work 
on sylviculture, pathology, wood structure, engmeer- 
ing, economics, systematic botany, entomology, 
mensuration, management, physiology, ecology and 
microbiology There are also seven small research 
100ms 

The Library, with connected activities, occupies 
the whole of the front of the first floor It claims to 
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be the most complete of 1ts lund, aiming at world 
cover in forestry proper. It contains about 4,500 
bound books and some 25,000 pamphlets, etc , while 
the periodicals comprise more than three hundred 
series 1n twenty-one languages, and the collection of 
forest administration reports 1s nowhere paralleled 
The Forestry Bureau occupies rooms immediately 
adjoiing the Library and deals with all literature 
received directly 1t has been registered , ıt provides 
the reference slips for the card mdexes which now 
contain about 200,000 cards and are growmg at the 
rate of 16,000 vearly 

Common services include well-equipped workshops 
for both wood- and metal-work, photographic and 
artists’ sections, two balance rooms, a computing 
room, and a low-temperature room The photo- 
graphic collection contams about 8,000 prints and 
3,000 lantern slides 

The Forest Herbarium of the old Institute has 
been transferred to the Department of Botany and 
will be housed in its new building, which 1s now 
approaching completion and will be linked with the 
Forestry Department by a common lecture theatre. 
The wood collection includes about 17,000 specimens 
and a very large number of microscopic slides, British 
Colonial species being most strongly 1epresented 

The openmg ceremony began ın the Milner Hall of 
Rhodes House, close to the new buildmg, with an 
address of welcome by Prof H G Champion and a 
speech by Princess Margaret, m the course of which 
she referred to the wmportance and efficacy of 
afforestation ın checking soul erosion, as she hed 
herself seen ın South Africa, and to the record of 
achievement of forestry ın India She also pointed 
out that “the responsibilities of the forester do not 
stop at the scientific and commercial aspects of 
timber production It falls to hım to make our woods 
and forests as lovely as possible so that we may all 
enjoy them This calls for a close understanding 
between forester, farmer, sportsman and, indeed, all 
those who love the country” In a few felicitous 
phrases, the Vice-Chancellor thanked Princess Mar- 
garet, suggesting that the most satisfymg experience 
life can afford is for one’s work to have to do with 
things that are both beautiful and useful, as are trees. 

The Royal party then walked ın procession to the 
Institute, where the Princess planted a yew tree. 
chosen as an appropriate symbol of longevity and 
durability, and she formally unlocked the doors She 
was conducted through the chief rooms and saw an 
exhibition staged to demonstrate the ways in which 
forests and forestry contribute to general welfare, 
and to ulustrate the various fields in which research, 
isin progress On leaving, she spoke to the workmen 
who had been engaged ın the bulding work, some of 
them for the whole five years ıt has been ın progress 
The three hundred guests, who included representa- 
tives of the governments and forest departments of 
most of the Dominions and Colonies as well as several 
foreign countries, afterwards saw the mam exhibition 
and also the ten sectional exhibits of a more specialized 
character On the following day, about 250 persons 
connected with the University visited the new 
Institute, and on the third day about 450 of the 
general public 

The University of Oxford at last has a worthy 
bwildmg for its forestry work, and the contributing 
countries of the Commonwealth a well-equipped 
centre for advanced study The only cloud on the 
horizon 1s a measure of insecurity as regards future 
financial provision for the maintenance of its activities. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opunons expressed by their correspondents 
No notce v8 taken of anonymous communications 


is Parthenogenesis Sexual or Asexual 
Reproduction? 


CyroLogisrs and others commonly refer to par- 
thenogenesis as asexual reproduction This usage 1s, 
for example, to be found in the books of Wilsoni, 
Darlington’, and White’, along with the facts that 
mdicate that parthenogenesis ıs a derivative of 
normal sexual reproduction To an elementary 
student of these phenomena, parthenogenesis appears 
to have much more m common with other types of 
sexual reproduction, and to refer ıt to asexual repro- 
duction puts ıt ın the same general category as buddmg 
and fission, to which parthenogenesis has little or no 
significant resemblance The fact that partheno- 
genetic eggs develop without fertilization 1s no doubt 
responsible for this usage, a fact which, however, need 
not carry the entire weight of the decision as between 
sexual and asexual reproduction True enough the 
biological significance of sexual reproduction 1s in 
part dependent upon fertilization, but most of this 
significance also relates to cross-fertilzation, which 1s 
by no means co-extensive with sexual reproduction 

Sexual reproduction should not be diagnosed 
entirely upon the basis of what happens to an egg 
after ıt 1s formed ‘There has been a long biological 
history behind the development and perfection of 
mechanisms and processes which have made it possible 
to produce any kind of egg at all In fact, an egg 1s a 
gamete, produced most commonly m a specialized 
female gonad During ıts production complex 
gametogenetic processes of great significance normally 
take place, though some of these may be secondarily 
reduced in such a way as to secure the advantage of 
the normal efficiency of sexual reproduction without 
requiring the union with a sperm for activation 
Whether parthenogenetic eggs are produced meiotic- 
ally or amenotically, there ıs usually evidence that 
such production 1s a derivative of the usual gameto- 
genetic processes, and few, if any, cytologists now 
deny that parthenogenesis 1s a derivative of normal 
sexual reproduction 

If these things are true, there 1s no such thing as 
an. ‘asexual egg’ An egg 1s always a gamete, usually 
formed ın a definite ovary, and, whether this ovary 
belongs to a female or a hermaphroditic organism, 
1b 18 associated with femaleness and, of course, sex 
Commonly, also, ıt ıs stored temporarily and then 
conducted from the body m accessory female repro- 
ductive organs So far, certamly, there is nothmg 
in common with asexual methods of reproduction 
other than the fact that a step which may lead to the 
production of a new mdrvidual has been taken 

Let us consider an informative example such as the 
occurrence of haploid parthenogenesis ın the honey 
bee All eggs are reduced and haploid, having under- 
gone typical gametogenesis Such eggs are produced 
normally only ın the ovaries of the queen Assummg 
the marriage flight has occurred, most of these eggs 
will be fertilized and produce females, mostly workers 
But some of these eggs may remain unfertilized and 
develop into drones or males Whether any particular 
egg shall be fertilized or not depends upon the physio- 
logical operation of the female machmery which 
allows sperm access to the eggs or denies ıt Thus the 
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sex of the offsprmg is determmed To recapitulate 
female gametes, produced m female gonads, and 


‘stored ın female accessory organs are either fertilized 


or not, depending upon the operation of the female 
reproductive machinery, which has been supplied , 
previously with male gametes If the eggs are fertilized 
they become females, if they remain unfertilized they 
become males There is not an asexual atom in this 
whole procedure ! 

If this may be considered an extreme case, 1t never- 
theless differs from other parthenogenetic cycles only 
in degree As Wilson! quotes Brachet with approval, 
there 1s “a veritable bridge set up by Nature between 
fertilization and natural parthenogenesis” There 
may be transition also between norma] sexual repro- 
duction and asexual reproduction, but such transi- 
trons do not follow the route of parthenogenesis 
Sexual reproduction 1s better characterized as repro- 
duction which mvolves gamete formation, and thus 
is distinguished from asexual reproduction which 
does not involve gamete formation To continue tog 
describe parthenogenesis as asexual can only lead to 
confusion as we attempt to understand the evolution 
of specialized sexual reproductive processes from the 
more primitive asexual mechanisms which mvolve 7 
mainly budding and fission Proper usage of the 
terms already available should make ıt possible for 
us to express ourselves clearly and effectively in 
discussing this general topic along the lines indicated 
However, if there are good and sufficient reasons for 
continumg to refer to parthenogenesis as an asexual 
process ın spite of the foregomg statements, then we 
should all benefit by having them clearly set forth. 

ALAN BOYDEN 
Department of Zoology, 
Rutgers University, 
United States Oct 10 


2 Wilson, E 3B, “The Cell in Development and Heredity”, 3rd edit 
(Macmillan, New York, 1925) 


2 Darhngton, © D, “The Evolution of Genetic Systems” (Cambridge 
University Press, 1939) 
3? White, M 


J D, “Anmal Cytology and Evolution” (Cambridge 
University 


Press, 1945) 


The Retinal Receptors 


DARTNALL’S discovery, reported in Nature of 
August 5, p 207, of two new retmal pigments, visual 
yellow 2 and visual red, together with the funda- 
mental observation that the crests of the known pig- 
ments are separated by equal frequency mtervals, 
leads to the expectation of the discovery of further 
pigments Since those already known are 1odopsm 
(visual blue) (0 57u), visual violet (0 5334), visual 
purple (0 502), visual red (0 475u) and visual 
yellow 2 (0 407), the additional ones ın the visible 
spectrum should be visual green (0 655p), visual 
blue-green (0 609), visual orange (0 4504) and 
visual yellow 1 (0 427p) Dartmall’s discovery also 
raises an important issue, namely, are the results 
of these physico-chemical mvestigations ın agreement 
with the physiological ones which have been per- 
formed by other workers, both on man and on certam 
animals ? If agreement is found, the reliability of 
both types of mvestigation is greatly mecreased. In 
the accompanymg table are shown (a) the wave- 
lengths of the crests which would be expected on a 
quantum theory basis, (b) those found by Granit 
m animals’ eyes by means of the muicro-electrode 
method, (c) those found by Granit ın animals’ eyes 
usmg the electric polarization method, (d) those 
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MICROELECTRODE 
ELECTRIC POLARISATION 
SUBJECTIVE COLOURS 
FIXATION PONTS 


$0 50 60 2) 


Upper graph, Grauit’s anima) i1eceptors, lower graph, writer’s 

human receptors, both drawn on Dartnall’s equal frequency 

+ interval lines Where triangles and dots coincide the latter are 

shownas white dots Equal frequeney steps, vertical Frequencies, 
OTIZON 


found by me ın the human eye by means of the 
fixation-point method , (e) those found by me in the 
human eye by means of the subjective colour method 
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Quantum Granit Granit Hartridge 
theory micro- electric fixation subjective į 
basis electrode | polarization points colours 
655 — — 1 660 640 
609 600 610 | 626 610 
570 580 — i 580 575 
533 540 520 540 ; 540 
502 500 — | 50 510; 
475 480 —= _ 480 \ 
450 460 450 460 450 
427 420 = 420 420 | 
These results are plotted m the chart The two 


full Imes correspond to Dartnall’s equal frequency 
interval relationship The plotted pomts m the 
upper graph show Granit’s results, by circles with 
the micro-electrode method and by triangles with 
electric polarization method The plotted pomts ın 
«the lower graph show my results, by circles with the 
fixation pomt method, and by triangles with the 
subjective colour method 
It will be observed that there 1s good agreement 
~in both cases between the theoretical curve and the 
experimental pomts both for man and for animals 
It will be remembered that Dartnall has also found 
good agreement between the theoretical curve and 
the pigments which have been so far found in the 
retina of the tench Puting these facts together, ıt 
follows that men and certam animals have receptors 
m their retina, the response curves of which have 
crests very close ın spectral position to those to be 
expected if the retinal pigments act as photocatalysts 
for those receptors This conclusion is important, 
, because untl now it has been a matter for conjecture 
whether the photopic receptors, the cones, have a 
y sumiular or a different mechanism from that of the 
scotopic receptors, the rods It now appears certam 
that the mechanisms are closely srmilar, visual purple 
acting as a photocatalyst for the rods, and a number 
of different, but chemically related, pigments actmg 
as photocatalyst for the cones 
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But there ıs another pomt to be considered In 
order that the photopic pigments may form a series, 
the members of which differ from one another by 
equal frequency mtervals, it follows that they must 
be chemically related, differmg from one another, 
however, by the substitution of one chemical group 
for another To take a very simple example, one 
pigment mght have one hydroxyl group somewhere 
in 1ts molecule, the next pigment ın the series might 
have two such hydroxyl groups, the third might have 
three, and so on Such a scheme would provide a 
series of related pigments with an equal frequency 
interval between them 

Now if one of these pigments could be identified, 
it should not be difficult to ascertam the identity of 
one of the others, and thus to ascertam the chemical 
relationship between them This should lead to the 
recognition of the chemical structure of them all 

Evidence 1s to be presented elsewhere for the hypo- 
thesis that the yellow pigment with a crest at 0 475 py, 
that 1s, the photocatalyst for vision m the blue 
part of the spectrum, 1s a caiotmoid, related to 
xanthophyll, C,,H;,,O0. If this be true, the rela- 
tionship between this visual pigment and vitamm A 
is established It will be recollected m this connexion 
that visual purple 1s itself a derivative of vitamin A 

H Farrrivce 
Medical Research Council 
Vision Research Unit, 
Institute of Ophthalmology, 
Judd Street, London, WC 1 
Aug 3 


Genetical Reduction of a Reproductive Unit 
in Relation to the Male-Female Ratio 


In two previous papers})?, I have referred to arti- 
ficial msemmation from the genetical pomt of view 
and arrived at the conclusion that the genetical 
reduction ıb produces is 1ts main disadvantage 
Recently, Sir John Russell ın a lecture on ‘World 
Population and World Food Supphes’? gave hopes 
of a better future Referring to artificial insemmation 
he said “We may yet live to see bulls, other than 
a small select aristocracy, become unwanted anachron- 
isms” My own opmuon is that even in cattle demo- 
cracy is a fundamental necessity, therefore I fully 
share Sir John’s “lurkimg suspicion that Nature may 
resent bemg unceremoniously bundled out in this 
way”, as he states a few limes after ms rather 
sweeping statement. Nature would resent the genet- 
ical reduction produced by the merease of females in 
the ratio of 1 male to n females 

In species with drploid genetical composition, a 
complete haploid set of chromosomes is inhented 
from the father and another set from the mother. In 
a reproductive unit—l1 male to n females—50 per 
cent of the total number of chromosomes of the 
offspring come from the father mdependently of the 
number n of females Assuming that any animal 
has the capacity of carrying the same number of 
genes as any other of the same species, the total 
number of chromosomes mherited by the offspring 
of a reproductive unit decreases as n mereases m the 
ratio of 1 male to n females 

For example, if a group of 100 females ıs divided 
into five reproductive units with one male each, the 
total amount of haploid sets nherited by the offsprmg 
is 210 If the group 1s provided with only one male, 
202 sets are mherited In a monogamous population 
100 females form 100 reproductive units, and the 
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maximum number of haploid sets, that is, 400, 1s 
available In the first case, the reduction is measured 
by the ratio 210/400 and in the second by 202/400 
The reduction is 19 land 198 1 respectively If 
this happens agam for a second generation, the 
1eduction 1s greater, sce 100 females are not carners 
of 200 different sets of chromosomes but only 105 
and 101 respectrvely If the former is divided agam 
mto five reproductive units with a male each; 115 
sets of chromosomes will be available for the off- 
spring, but the second unt with one male will be 
able to transmit only 103 sets of chromosomes. The 
measure of reduction is given by the ratio 115/400 
in the first case and 103/400 m the second The 
reduction m the third generation will be 67 5/400 
and 53 5/400, and so on in further generations The 
formula for the 1eduction 3s 
(22 — 1 + nim 
(22 — 1 + nmr 

where æ 1s the number of generations m which a 
given number of females has had only one sire and 
nı and n, the number of females of the units com- 
pared This formula measures the genetical reduction 
produced by artzficial msemination compared erther 
with a monogamous population where one male 
corresponds to one female, or with a population with 
any number of females per reproductive unit 

If artificial msemination is used during ten genera- 
tions 1n a group of 2,000 females the reduction, com- 
pared with a monogamous population, will be 
3,023/2,048,000, which ıs equal to 000148 With 
the ratio 1 male/20 females, the reduction will be 
1,043/20,480, which ıs equal to 0 051 

For example, from the genetical point of view, a 
population of 100,000 females inseminated with only 
fifty males each generation durmg ten generations 
is able to transmit the same number of genes as 
another made up of 148 females with a male each, 
provided there ıs no mbreedmg in both cases If the 
group was insemmated by 5,000 males each genera- 
tion, also durmg ten generations, the number of 
genes would be that of a group of 5,100 females of 
a monogamous population without inbreedmg This 
means that as the number of generations increases 
the reproductive units tend to carry the same number 
of genes independently of the number of females 
This pomt ıs almost reached after ten generations for 
groups of 1 male/20 females and after twenty genera- 
tions for umts of 1 male/2,000 females 

From a genetical pomt of view, by means of 
artificial msemnation a numerous herd ıs converted 
into the equivalent of one of small number, and as 
the only source of variability ıs the existence of 
different mdividuals, ıt will be fixed ın its present 
state of evolution This is a serious handicap for the 
improvement of its qualities or adaptation to future 
needs Artificial msemination should be used, 
therefore, only durmg a few generations, when a 
breed is m a stage of either quantitative or qualitative 
diffusion 

I wish to thank Prof R A Fisher for reading this 
communication and Dr J T Lewis for his interest 
and criticism 

SoL L Rasasa 
Instituto de Investigaciones Medicas, 
Boul Wilde 761, 
Rosano, Argentina July 31 


? Rabasa, § L, An Soe Rural Argentine, 82, No 12 (1948) 
? Rabasa, S L , Crencua e Invest , 6, 204 (1950) 
* Russell, E J , Nature, 164, 379 (1919) 
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Sexual Season of the Ewe and Daylight 
Environment 


An exact knowledge of the duration of the breeding 
season of umproved breeds of sheep in relation to 
dayhght changes has an important bearmg on the, 
export of such breeds overseas, determining the area: 
in which different breeds can be used. Trennen ` 
sheep from one latitude to another even withm the 
same hemisphere has been shown to have an effect 
on the ovarian rhythm through the change of light 
environment?? J Hammond, yun ? states that the 
bieeding season of Suffolks is evenly spaced around 
the shortest day ove a period when the length of 
daylight 1s 114 hours or less J Hammond, sen 4, 
relates breed differences ın the duration of the 
breeding season to the geographical origin of breed 
Yeates® reports that the onset and end of the breeding 
season occurs 10-14 weeks after the seasonal dayhght 
curve changes over to shorter or longer daylight 
hours, respectively 

A study of the natural breeding season of the nor 
pregnant ewe was started m October 1948, the mater- 
1als bemg six British pure breeds, some of which 
had been mamtaimed locally m Cambridge and some 
weie purchased from flock breeders elsewhere The 7 
breeds investigated can be classified into three groups 

(1) Breeds with a very restricted breeding season 
Blackface Mountam, Border Leicester and Welsh 
Mountaim, which had a breeding season of 19 weeks 
average duration, and an average number of 7 cycles 
per ewe They bied when the length of dayhght was 
11}-124 hr or less These breeds originated ın the 
Scottish Highlands, Scotland and the Welsh moun- 
tains respectively, the first and last at high altitudes 
(about 2,000 ft above sea-level) 

(2) Breeds of medium-length breedmg season 
Romney Marsh and Suffolk, which had a breeding 
season of 26 weeks average duration and the ewes ex- 
perienced on an average 10 cycles They bred when 
the length of daylight was 12-133 hr. or less These 
breeds origmated m the southern counties of England 

(3) Breed with a prolonged season the Dorset 
Horn, which had a breeding season of 32 weeks 
average duration with 13 cycles It bred when the 
hours of daylight were 12-17 or less This breed 
probably origmated partly from Mermos mtroduced 
from Spain 

Thus there ıs a 1elationship between the duration 
of the breedmg season and the latitude and altitude!” 
of origm of the breed 

The drfferences in the extension of\the breeding 
season were mostly due to different dates of onset 
The centre date of the season comeided with the ” 
shortest day m most breeds, whereas ın the Dorset 
Horn ıt occurred seven weeks before December 21 
There was no correlation between the dates of onset 
or end of the breeding season, on one hand, and the 
dates of change-over of the daylight curve, on the 
other hand In group (1) breeds, the ewes came on 
heat 17 weeks after the longest day and went off 
9 weeks after the shortest day , whereas in the Dorset 
Horn they came on and off 4and 10 weeks respectively 
from the change-over of the daylight curve 

The ovarian activity of ewe lambs lasted approx- 
unately only one-fourth to one-third of that of adults 
of the same breed, as judged by the duration of the F 
breeding season and by the number of cestrous periods 
The centre date for ewe lambs always occurred just 
after the shortest day, and they experienced ther 
first heat just prior to the shortest day 
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Silent heat occurred with different frequencies in 
the breed groups, with a range of 0 25-1 40 silent 
heats per adult ewe per breeding season The average 
of silent heats expressed 2s a percentage of total 
„cycles detected was 7 (62 per cent of those occurring 

“after the shortest day) 

< Post-partum heat was experienced ın 56 per cent 
of lactating Suffolk ewes, when the length of dayhght 
(January-March) was 10-12 hr, and the length of 
the lactation ancestrus ranged from 1 to 9 weeks 
The post-partum conception-rate was 50 per cent, 
and it depended on suckling conditions 

This work is bemg carried out m the Animal 
Reseaich Station, Cambridge, while on study leave 
from the Fouad I University of Egypt It is stall in 
progress, and detailed results will be pubhshed else- 
where I am indebted to Dr John Hammond for his 
continuous advice and encouragement 

E S E Harez 

School of Agriculture, 

Pa Cambrıdge July 10 


: Johanet I, and Hansson, A, Ann Agne Coll Sueden, 11, 145 
*Whithuist, V E , Grown RM, Phillips, R W , and Spencer, P A> 
Bull Flor Agne Esp Sta, No 429, 34 (1947) 
~ * Hammond, jun, J, J Agne Ser, 34, 97 (1944) 
`t Hammond, sen , 3, UN Ser Conf on Conse 
Resources, 11 {b}, 22 (1949) 
* Yeates, X T M J Agree Sm 39,1 (1949) 
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Experimental Rearing of the British 
Harvest Mite to the Adult Stage 


THE periodical revivals of attempts at 1earmg 
hai vest mites during the past half-century have led to 
few successes, and 4:0mbicula autumnalis, the British 
haivest mite, has evaded the efforts of Hirst!, André?, 
Keay’, and others to rear ıt further than the nymphal 
stage In view of the permanent hypogean existence 
of the nymphs and adults at some considerable 
depth below the surface of the soil (Cockings)*, ıt 18 
not surprising that difficulties have been encountered 
m trying to discover the food and environmental 
requirements of the post-larval stages 

Miyajima and Okumura‘ first gamed success m 
rearmg T akamusht from the larva to the adult, but 
their account omitted much needful detail The 
American workers Melvin’, Michener” and Jenks? 

«successfully mamtamed colonies of ZHutrombicula 
batatas ın 1946, mamly for the purpose of testing 
acaricides on the mites The rearing methods adopted, 
whether successful or otherwise, depended primarily 

~7on culturing the mites either in a layer of some surt- 
able medium, lıke moist sterile soil, or in moist cotton 
wool, and mosquito eggs were recommended as the 
best food for rearmg the nymphs and adults The 
methods employed by previous workers were unsuit- 
able for followmg closely the progressive change of 
form of mdividual mites through the phases of their 
pecuhar and complex post-embryonic growth-cycle 

Since my arm in rearing this mite was primarily to 

melude its peculiar type of development m a study 
on growth m the Acarma, a convenient method had 
to be devised In 1949, after many attempts during 
previous years, the followmg method turned out to 
be successful 

The larve, collected from the field, were nourished 
on young mice These were kept individually inside 
inverted glass funnels resting upon a wire gauze 
over Petri dishes, so that the engorged larvæ were 
trapped as they fell off the host The engorged larvæ 
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The filter-paper cell æ, glass cover, b, filter papers, c, reaiing 
chamber, d, ‘Perspex’ frame 


were transferred to special filter-paper cells each 
cell consisted of a ‘Perspex’ framework (with 4-cm 
sides, 0 3 cm thick, and with a central aperture) 
which supported two squares of filter paper of appro- 
priate size, one of which was depressed into the aper- 
ture so that the space between the two filter papeis 
formed the chamber for housing the engorged larvae 
and later stages (see diagram) The nymphs fed best 
on @ mixture of moist chicken feces, agar, yeast and 
molasses, the three last bemg constituents of a food 
used for culturmg Drosophila The nymphs showed 
no desire to feed on the eggs of Aedes ægypte, and 
both young and old nymphs seemed meapable of 
piercing the outer membranes even after the eggs 
were moistened The fully engorged nymphs imbibe 
water and imecrease ın bulk considerably before 
elongating and exhibitmg the pupa-hke features of 
the pre-adult transition stage, which closely resembles 
that preceding the emergence of the active nymph 
The mortality-rate of fed nymphs was very high, 
but sıx adults of various sizes were obtained, the 
pre-adult developmental phase lasted about thirty- 
six days at room temperature, 100 per cent relative 
humidity and about twenty-eight days at 25°C, 
100 per cent relatrve humidity Attempts to force 
egg-laying at high temperatures farled 

So far as I am aware, this is the first time that 
T autumnalis has been reared experimentally from 
the larva to the adult stage Details of the method 
are mcluded in a completed paper on the growth and 
development of this mite, which I hope to publish 
elsewhere 

B M Jonrs 
Department of Zoology, 
University of Edmburgh 
July 4 

‘Hirst S, J Econ Brot , 10, 73 (1915) 
* André, M , Mem Soc Zool, Fr , 29, 39 (1920) 
3 Keay, G, J dmm Ecol, 6, 23 (1937) 
‘Cockings, K L, Bull Ent Res , 39, 281 (1948) 
"Mayanmà, M, and Okumura, T, Kusato Arch Lep Med, 1,1 


¢ Melvin, R, Ann Ent Soc Amer 39, 143 (1946) 
7? Michener, ©, D , Ann Ent Soc Amer, 39, 101 (1946) 
8 Jenkins, D W, Ann Ent Soc Amer, 40, 56 (1947) 


An Inhibitor of Salt Absorption in Root 
Tissue of Red Beet 


De Kock and Hunter reported m Nature of Septem- 
ber 9, p 440, the extraction from the seeds of sugar 
beet of a water-soluble 01l which inhibited the respira- 
tion of root tissues and the germination of seeds 

Recent experiments in this Department have ın- 
dicated the presence in red beetroot durmg winter 
storage of a water-soluble substance which inhibits 
the ability of beetroot cells to absorb morgamnic salts 
from solutions ‘This was shown by the temporary 
cessation of salt absorption when a concentrated water- 
extract of beetroot was added to a solution from 
which disks of tissue were absorbing manganese 
chioride The addition to such solutions of the 
residues from chloroform extractions of ground-up 
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beet tissue had no effect, however The active sub- 
stance has not yet been separated from the water- 
extract. 

The presence of an inhibiting substance ın beetroot 
durmg storage accounts for the delay m the 
commencement of both cation and anion absorption 
from solutions for about fifty hours after cuttmg the 
mtact roots The delay can be shortened by washmg 
the cut tissue and so removing the mhibitor It must 
be assumed that the substance will also disappear 
from tissue by a natûral process, probably of a 
respiratory nature, smece when disks are kept m a 
limited volume of solution they eventually begin to 
absorb salts The mhibiting substance is thought to 
be concerned with the natural dormancy of beetroot 
durmg the winter, because extracts of young freshly 
pulled roots and old stored roots mn the early summer 
do not inhibit salt absorption 

The results will be reported fully elsewhere 

W J REES 
A D SKELDING 
Botany Department, 
University, Brmmgham 15 
Sept 14. 


Incidence of Salmoneliz in Faces of 
Dogs suffering from Distemper 


Cruickshank and Willams Smith! found five of 
five hundred healthy dogs (1 per cent) m London to 
be excreting salmonelle m their feces The technical 
methods used m this investigation consisted, bniefly, 
in platmg the samples directly on to Lerfson’s agar, 
and also after prelummary enrichment in selenite F 
medium and in tetrathionate broth Wolff, Hender- 
son and‘ McCallum? exammed fecal specimens from 
a hundred city dogs m Michigan by prelummary m- 
cubation im tetrathionate broth followed by plating 
on SS agar They found 18 (18 per cent) to be 
positive for salmonelle Most of the positive samples 
were obtamed from dogs suffermg from distemper 
or from dogs mamtamed ın a kennel where 
outbreaks of distemper and ententis had 
occurred ın the six months previous to samplmg 
Kintner’, simply by direct platmg on SS agar, 
found 13 of 71 dogs (18 per cent) brought to the 
Ohio State Vetermary Clinic for treatment to be 
excreting salmonelle in their feces Of the dogs ın 
this investigation, 50 per cent of those suffermg from 
distemper were positive for salmonelle, as were 10 
per cent of the non-distemper cases 

In view of the marked difference between the 
American and British figures, ıt was decided to m- 
vestigate the problem further. With the help of a 
number of vetermary surgeons practismg im the 
London area, rectal swabs were exammed from a 
hundred dogs suffermg from distemper or para- 
distemper (hard pad disease) The methods em- 
ployed were those used by Cruickshank and Willams 
Smith! Only one of the samples (1 per cent) was 
found to contam salmonelle This organism, Salm 
typhumurvum, was isolated after prelimmary enrich- 
ment in selenite F medium 

These results suggest that there ıs little or no 
difference between the meidence of salmonelle m the 
feces of normal and distemper-mfected dogs ın 
London, and that distemper alone does not account 
for the mé:idence of salmonelle m the fæces of dogs 
m American cities beng so much higher than those 
m London. Kintner® considers that the high meidence 
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in American dogs may be related to the diet, and 
quotes references to show the very high percentage 
of dog foods which may contam salmonelle Wolff 
et al? also noted that some of the dogs examined 
by them were fed on reject eggs, and that the 
salmonella isolated from many of those dogs were, 
of the ‘dried-egg’ variety It 1s possible, therefore, 
that the difference between the American and British 
figures may be accounted for by a difference mm diet 
H WILLIAMS SMITH 
A BUXTON 
Animal Health Trust, 
Houghton Grange, 
Houghton, Huntingdon 
July 7 
a air fa J C,and Wiliams Smith, H Bra Med J i, 1254 
* Wolff, A H , Henderson, N D,and McCallum, G L, Amer J Pub 


Hlth , 38, 403 (1948) 
3 Kıntner, L , Vet Med, 44, 396 (1949) “ 


Planck’s Constant and the Fine-Structure 
Constant 


ADVANCES in fundamental theory have often been 
guided by the prmerple that reliance 1s to be placed 7 
on the most directly observed quantities, that 1s, 
those mvolving least theoretical assumptions This 
letter mdicates the mterpretations of Planck’s con- 
stant (2) and of the fine-structure constant («) which 
follow from this prinerple+ 

Of the measurements on which quantum theory 
1s based, the most direct are lengths (wave-lengths, 
path curvatures), As is well known, the three classical 
theories of gravitation, electron dynamics, and the 
electromagnetic field are each scale-free, there bemg 
no constant of the dimensions of a length m ther 
laws, taken separately But the quantum theory of 
discrete eigenstates ıs scale-fixed, k providmg m 
combmation with other constants (for example, m the 
combinations h/me, h?/4n*me*, and h®e/2r met, where 
m equals electron mass) the basic standards of lmeai 
scale required to represent these states Apart from 
heat effects, which involve less direct measurements 
and more assumptions, k 1s always calculated from 
characteristic lengths or from ratios of lengths Thus 
the above principle suggests that from the pomt of 
view of a future theory the characteristic feature of 
the phenomena mvolving A ıs their definiteness of 
scale, rather than the ‘quantization’ of action or 
energy (Lengths of the order e?/me? are less reliable 
than the above lengths involving h, for they are less 
directly measured and rest on a high extrapolation , 
of the mverse square law from larger-scale observa- 
tions ) 

The most direct measurements yieldmg œ mvolve 
ratios of the above three lengths (ratios of character- 
istic wave-lengths, and of these to atomic radu) or of 
wave-lengths to path curvatures (for example, ın the 
photo-electric effect) Our principle therefore requires 
a to be interpreted as the ratio of fundamental 
lengths, as has already been proposed? on less general 
grounds It follows that a derivation of a must show 
how assumptions contaming expheztly or impheitly 
one fundamental length, and no arbitrary pure num- 
bers determinable only by experment, can account 
for the presence ın current theory of several funda- - 
mental lengths, compare Heisenberg’s idea? that 
“the mtroduction of a fundamental length may be 
bound up with a new fundamental modification of 
the formalism” 
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This suggests that in a future theory lengths may 
enjoy & more fundamental status than times This 
need not conflict with relativistic mvariance within 
its valid field, that 1s, where four co-ordinates are 
used, for the new theory may take advantage of the 

>fact that m quantum-mechanical stationary states 
«there 18 no observable time co-ordmate 
L L WRAYTE 
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43 Courtfield Road 
London, S W 7 
Aug 30 


1A fuller treatment, with references on lengths, 
BJ Phi Se, 

*Whyte,L L,Z Phys , 58, 809 (1929), ‘Critique of Physics” (1931) 
Furth, R, Zz Phys, 57, 429 09297 Podolsky, B, Phys Rev , 46, 
734 (1934) Born, M, Proc Ind Acad Sa, B, 6, 533 (1935) 
Fhat, H S, Proc Roy Soc, A, 159, 45 (198 

2 Heisenberg, W Z Phys, 101, 583 (1936) 
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Decay Energy of Beryllium-8 Nuclei 
observed in Cosmic Ray Stars 


Dvurine the exammation of about three thousand 
cosmic stars m Ilford G5 plates 200p thick, exposed 
at balloon altitude, we observed in several cases two 
prongs of comparable length, making a small angle 
with each other, ending ın the emulsion and Jooking 
hike «-particles of about 10-20 MeV 

One may suppose that such pairs ale the decay 
products of beryllram-8 nuclei, ejected from the 
nucleus and dismtegratimg before travellmg an 
observable distance, accordmg to the known reaction 
Bes -> 2Het + Q 

On this assumption, the kmetic energy Q of the 
two a-particles m the centre-of-mass system can be 
easily computed from the range of the «-particles 
and the initial angle of their tracks! 

A rather narrow band of energy for the value of Q 
was found about 100 keV (16 pairs between 63 and 
100 keV) A broader and lower peak was also ob- 
served around 600 keV (12 pams between 500 and 
750 keV ) Only four cases were found outside these 
two peaks 

In the 100-keV band we have six events which are 
readily analysed, correspondmg to Q = 76, 94, 89, 
91, 77 and 92 keV The main 
cause of error is, in most cases, 
the difficulty m measuring the 
angle, this is prmerpally due 
to the scattermg of the tracks 
The estimated error ranges 
from +9 keV to +19 keV 

~ In ten other events, for which 

the length of the tracks did not 
allow a definite identification 
of the particles, the measured 
values of Q vary from 63 to 
100 keV , with possible errors 
ranging from + 25 to + 50 
keV 

The decay energy of beryl- 
lium-8 in the ground-state has 
already been measured by 
various authors, using other 
methods Recent results are 

*those of Hemmendinger? (103 + 
10keV ), and Tollestrup, Fowler 
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and Leuritsen? (89 + 5 keV) Coa 
Therefore, the 100-keV peak 
we have observed can be Vig 1 
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attributed to beryllum-8 nuclei, emitted im the 
ground-state Our measurements give a value 
Q = 85 + 10 keV, which is in good agreement with 
the previous results 

The broade: band around 600 keV may indicate 
the existence of some other nuclear process 

Smecere thanks are due to Prof Leprmce-Rmguet 
for his advice and direction, to the balloon staff of 
the laboratory of the Ecole Polytechnique, and to 
Frangoise Bousser and Mady, Rougeul for the pre- 
liminary examimation of the plates 

J Crussarp 
Laboratoire de l’École Polytechnique, 
Pans July 9 
1 Similar work has already been done on this subject by D H Perkins 
(private communication) 

?Hemmendinger, Phys Rev, 78, 806 (1948), 75, 1267 (1940) 
* Tollestrup, Fowler and Lauritsen, Phys Rev , 76, 428 (1949) 


Slow Neutron Cross-Sections of Molyb- 
denum and Bromine 


THE total neutron cross-sections of molybdenum 
and bromine have been measured between 0 05 and 
10 eV using a crystal spectrometer, and between 
0 0025 and 0 1 eV using a mechanical time-of-flight 
spectrometer The crystal spectrometer is of the 
type described by Sturm! using the (110) planes of 
a calerum fluoride crystal ın transmission The mech- 
anical spectrometer 1s similar to the one described 
by Brill and Lichtenberger? Both mstruments use 
the Harwell pile as a source of neutions 

The molybdenum cross-section was measured using 
a 24-m square piece of molybdenum sheet (15 7 gm 
per cm ?) which had been produced by rolling bars 
prepared by powder-metallurgy technique (The sheet 
consisted of several thicknesses of 99 97 per cent pure 
molybdenum foil supplied by Johnson, Matthey andCo , 
Ltd) The total cross-section as a function of energy 
1s shown ın Fig 1 In the region from 0 0025 to 0 03 
eV the elastic scattering cross-section has been calcu- 
lated from the theory of the transmission of slow 
neutrons through mucro-crystallme materials’, and 
the theoretical curve shown has been obtamed by 
adding to these values the absorption cross-section 
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Fig 2 Observed total cross-section of bromine as a function of 
neutron energy ‘The best I/v Imne iso =62 +1 Vv. E barns 


deduced from the experimental results It can be seen 
that the experimental pomts are in fair agreement 
with the theoretical curve, but that m the region of 
0 005 eV there is a difference of 10-15 per cent 
This 1s probably due to a preferred orientation of the 
crystals ın the direction of rolling, which has been 
observed by X-ray analysis 

The absorption cross-section of our sample at 
0 025 eV has been measured by E Lockett* usmg 
the pile oscillator method, and a value of 2 95 + 0 15 
barns obtamed Assuming the absorption cross- 
section follows a 1/v law, 1ts value below 0 004 eV 
obtamed from this result ıs approximately equal to 
the measured total cross-section (see mset to Fig 1) 
Hence the meoherent scattermg (due to spm and 
isotope effects) and the melastic scattermg cross- 
sections must be less than 0 3 barn The theoretical 
value for the inelastic scattermg cross-section at this 
point is 0 15 barn 

It can be assumed that above 0 25 eV the total 
scattering cross-section becomes constant, and from 
0 25 to 10 eV. the experimental pomts are best fitted 
by the equation 


0 43 


Vii (1) 

The second term in this equation represents the 
absorption cross-section and is equal to the total 
cross-section below 0 004 eV The best value of the 
absorption cross-section at 0 025 eV deduced from 
all our data is 2 7 + 0 1 barns, which ıs ın reasonable 
agreement with values of 24, 29 and 27 barns 
quoted by Ross and Story® The constant term m 
equation (1) 1s the bound scattermg cross-section, 
because neutrons m the energy-range ın which the 
measurements were made cannot impart sufficient 
energy to the molybdenum nuclei to displace them 
from the lattice The free scattermg cross-section 
calculated from this value is 6 3 barns 

The bromine measurements were made on a sample 
of ‘Analar’ bromme (17 8 gm /cm *) of 99 9 per cent 
nominal purity The total cross-section of bromme 
as a fonction of energy 1s shown m Fig 2, and the 
experimental pomts are best fitted by the equation 


o, = 64 + barns 


Gp = 62 + i barns. 


This gives a value of 6 2 4+ 02 barns for the 
scattermg cross-section, and 6-9 +03 barns for 
the absorption cross-section at 0 025 eV, m agree- 
ment with an activation measurement of 6 6 +13 
barns reported by Seren, Friedlander and Turkel? 
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We would like to thank Mi E - Lockett for his 
measurement of the thermal absorption cross-section 
of molybdenum 


P A EGELSTAFF 


B T TAYLOR 
Atomic Energy Research Establishment, =“ 
Harwell, r 
Ni Didcot, Berks 
Aug 18 


1 Sturm, Phys Rev, 71, 757 (1947) 

2? Brill and Lichtenberger, Phys Rev , 72, 585 (1947) 

3 Weinstock, Phys Rev, 65, 1 (1944) 

+ Private communication 

* Ross and Story, Rep Prog Phys , 12, 291 (1948-49) 

t Seren, Friedlander and Turkel, Phys Rev , ‘72, 888 (1947) 





Measurement of Gamma-Ray Energies with 
the Scintillation Counter 


Tux use of the scintillation counter as a gamma-ray 
spectrometer has been described by Pringle, Roulston 
and Tayloi1, Johannson®, MacIntyre and Hofstadte 
Cavanagh‘! and other workers However, the resolu- 
tions obtamed have ın general been poor, and 
quantitative measurements of gamma-ray energies 
and relative mtensities difficult to make 

Lack of resolution may be attributed to thee 
main effects First, the optical efficiency of the 
system will vary through the volume of the crystal, 
and the number of photons incident upon the photo- 
multipher cathode will not be constant for scmtulla- 
tions of equal size produced at different positions ın. 
the crystal Secondly, some secondary electrons may 
escape from the crystal before expending all their 
energy, mono-energetic secondary electrons thus 
may not produce scimtillations of uniform size 
Finally, the size of pulse at the photomultipher out- 
put will be subject to large statistical variations where 
only a few photons are meident upon the photo- 
cathode per scmtillation 

These effects may be reduced by the use of small 
crystals of high density m a system the optical 
efficiency of which 1s as high as possible Calerum 
tungstate 1s particularly suitable having a density of 
6 06 gm /ec, and the accompanying graph shows the 
differential curve of countmg-rate agamst pulse- 
discriminator setting obtamed when a small (0 124 
gm ) crystal of this material placed ın direct contact 
with the envelope of an uncooled IP21 photow 
multipher was irradiated with the gamrma-radiation 
of cobalt-60 The pulses at the photomultiplier out- 
put were amplified in a hneaı amplifier (type 1008) 
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Pulse discrimination (volts) 


Differential counting-rates ın calcxum tungstate with 1 mC of 
cobalt-60 at 1 m Photomultiplier voltage 1,080, amplifier gain 
1,600, mass of crystal 0 1244 gm, resolving time 200 usec 
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operating at a gam of 1,600, and recorded in a count- 
ing-rate meter (type 10374) meorporating a pulse 
discriminator cirewt calibrated directly m volts The 
integral curve of counting-rate against pulse-dis- 
cruminator setting was differentiated by taking the 
>"\ncrement ın countimg-rate over each one-volt step 
«n pulse discrimimation All countmg-rates are cor- 
rected for background effects 
The twim peaks and edges due to the photo-electiic 
absorption and Compton seattermg of the two 
gamma-rays of energy 1 16 and 1 32 MeV are clearly 
resolved The arrows give the theoretical position 
of these peaks and edges calculated from the observed 
position of the 1 32-MeV  photo-electron peak, 
assuming a linea: relationship between secondary 
electron energy and pulse size The rise in the curve 
at low pulse discrimimation may be attiibuted to 
degenerate radiation scattered from the photo- 
multipher housmg and crystal mounting 
Similar measurements have been made usmg a 
gmall crystal of thallum-activated potassium iodide 
Owing to the lower density (3 13), resolution is re- 
duced, and a large mcrease im counting-rate appears 
below 20 volts discrummation owimg to the single- 
photon phosphorescent emission of this material , 
1t ıs of interest that the gradient of this portion of 
the curve is sımılar to that of the noise background 
of the photomultiplier, showmg that 1t represents the 
emission of single electrons at the photocathode This 
confirms the smgle-photon character of the phos- 
phorescent emission of the lummophor® 
Some interestmg results have been obtamed with 
radioisotopes other than cobalt-60 For example, 
im the case of gold-198 the presence of a low-intensity 
gamma-ray of energy 11 MeV, also 1eported by 
Pringle*, is verified It ıs estimated, by comparison 
with the curve for cobalt-60, that the probability of 
occurrence of this gamma-ray 1s of the order of 
l per cent 
E H BELCHER 
Physics Depai tment, 
Royal Cancer Hospital, 
London, S W 3 
‘Pringle, R W , Roulston, K I,and Taylor, E W , Rev Ser Instr, 
21, 216 (1950) 
2 Johannson, S A E Nature, 185, 396 (1950) 
* MacIntyre, J A, and Hofstadter, B , Phys Rev , 78, 617 (1950) 
‘Cavanagh, P E Nature, 165, 889 (1950) 


* Belcher, E H, [168, 742 (1950) ] 
As Pringle, R W , Nature, 166, 11 (1950) 


Crystal Structure of the Dimer of 
para-Bromonitrosobenzene 


AROMATIC nitrosobenzenes are dimeric in the solid 
state, but the nature of the lmk between the two 
halves of the molecule ıs not known! An attempt to 
solve the problem has been made usmg the methods 
of X-ray analysis on crystals of para-chloro- and 
para-bromo-nitrosobenzene The chlorme or bromine 
atom was mtroduced to make possible the solution 
of the structme by the heavy-atom method 

These two derivatives show many similarities in 

- crystal morphology, but the crystals of the chloro- 
compound were triclinic and twmned , the structure 

~ determination was therefore carried out on p-bromo- 
nitrosobenzene The crystals of this substance are 
lath-shaped, elongated along b, they are monoclinic, 
with space group P2,/a, and cell dimensions 


a = 12 98 A ,b = 3-90 A ‚e = 12 73A andf = 104° 
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In the lower half of the cell 1s drawn the projection of the electron 
density on fo the plane (010) Contours are diawn at inteivals of 
1 electron per A *, starting with the dotted contour at 2 electrons 
per A? On the bromine atom the interval 1s 5 electrons per A ° 
The upper half of the cell shows the arrangement of one molecule 


in this projection Of the two molecules in the cell, one 1s tilted 
upwards to the left as shown, and the other is tilted downwards 
to the 1ght 

The unt cell contams two molecules of the dime: 
(molec wt 3720) It also contains the asymmetric 
unit repeated four times, which shows that the two 
halves of the molecule are identical, and are related 
by a centre of symmetiy 

Patterson and electron-density maps were calcu- 
lated for projections on to the (010) and (100) planes 
From these the general structure of the dimer ıs 
clearly seen The accompanying diagram shows the 
projection of the electron density on to (010) So far 
as has been ascertamed at present, the bromine atom 
the benzene ring and the nitrogen atom are in the 
same plane, tilted at a slight angle from the plane 
(010), and the bonds from the nitrogen atom to the 
carbon atom, the oxygen atom, and the other nitrogen 
atom seem also to be planar but tilted at an angle to 
the benzene ring 

The second projection calculated (not shown here) 
18 poorly resolved, and from this ıb ıs difficult to 
assign accurate y-co-ordinates to the atoms Hence, 
there ıs & considerable degree of uncertamty in the 
positions of some atoms, notably oxygen and nitrogen, 
the two that are most interestng By making use 
of the (010) projection and of the geometry of the 
benzene ring, the distance C,—Br may be given as 
188 + 004 A, which agrees excellently with the 
value 1 89 + 003A obtamed by Clews and Cochran 
m a bromopyrimidine, sumilarly, C,—N 1s calculated 
as 140 A,m agreement with the value 141 A im 
trans-azobenzene* If the bonds from the nitrogen 
atom are assumed planar, with an angle of 120° 
between them, the calculated bond-length for NN 
is 1 36 A and for N—O ıs 1 43 A Comparison with 
the second projection suggests, however, that the 
bond angles are not quite identical and that the bond- 
lengths are rather shorter—probably N—N about 
1 31A and N—O about 1 35 A , very sımılar to those 
in the dınıtrososulphıte ion‘ In any event, the N—N 
bond-length hes between the values for a single bond, 
147 A 5, and a double bond, 1 23 A 3, while the 
N—O hnk ıs more nearly single bond ın character, 
compare N—O ın hydroxylamme, 145 A 4%, and 
in trimethylamime oxide, 1 36 A? In terms of bond 
diagrams, 
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` structure I would appear most nearly to represent 
the bond distribution, probably with some contribu- 
tion from structures of the type of II (compare 
Hammıck, Plant and others!) 
We are very grateful to Mr D LI Hammıck, who 
suggested this problem to us 
Creciny Darwin* 
Dorotuy Crowroot HODGKIN 
Laboratory of Chemical Crystallography, 
Oxford 
June 29 


“Now at the Institute for Cancer Research, Fox Chase, Phila- 
delpha 
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Lattice Parameters of Martensite and 
of Austenite 


Tu lattice parameters of martensite and austenite 
in steels (carbon content varymg from 0 57 to 1 74 
per cent) have been extensively studied, but con- 
siderable discrepancies exist ın the values obtamed 
by different mvestigators The quenching tempera- 
tures used, however, differed, and quite often are not 
quoted Some authors attribute the discrepancies in 
the lattice constants to the surface decarburization 
of the specimen! It 1s significant that the diameters 
of the X-ray cameras used by the majority of previous 
experimenters were less than 9 cm 

In the present imvestigations, the lattice para- 
meters were established for steels contammg 1 25, 
1 20, 0 90, 0 89, 0 75 and 0 45 per cent of carbon 
A detailed account concernmg the chemical analysis, 
the heat treatment, preparation of the specimens 
and the X-ray technique has been given m previous 
communications? X-ray diffraction photographs 
were taken both with 9-cm and 19-em Debye- 
Scherrer cameras, using cobalt radiation and an iron 
filter. The homogenerty of the specimens was exammed 
m some cases by using different radiation The 
results of the measurements of the lattice parameters 
are summarized ın the accompanying table 

The figures obtamed for the lattice spacmg of 
austenite satisfy the Dannatt-Wraze}’s straight-line 
equation®, and the existence of retamed austenite in 
quenched steel with 0 45 per cent carbon entirely 
confirms the recent findings of other mvestigators* 
Further work concernmg the mfluence of very low 
temperatures on the physica] properties of the 
specimens 18 m progress 








I wish to thank Prof C W Dannatt, head of the 
Department, for providing the laboratory facilities, 
Dr A J E Welch, of the Chemistry Department of 
this College, for the use of X-ray apparatus, and my 
assistant, Mr R Sidorowiez, for help durmg the 
work S 

JÓZEF MAZUR 
Metallurgy Department, 
Royal School of Mines, 
Imperial College of Scrence and Technology, 
London, SW 7 
June 12 on 
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Absorption of Ultrasonics in Liquids 
from Thermal Considerations 


Tu thermal effect of high-frequency sound waves 
passing through a liquid has been studied by a number 
of authors, particularly by Richards! and Mastaglı? 
Their terest was, however, limited to the determina- 
tion of rise of temperature in the liquid, and to relatmg 
that rise with chemical constitution Further, them 
investigations were conducted only at the exact 
resonant frequency of the crystal In our experi- 
ments, we have studied the heating effect produced 
m the quid as the frequency of the driving voltage 
1s continuously varied around the fundamental We 
have thus another method of studying the resonance 
condition of the vibrating erystal through the pro- 
duction of heat 

The experiments were conducted with a quartz 
plate having the fundamental at 420 ke /sec placed, 
m the liguid contamed in a double-walled calori< 
meter The usual corrections for the pronounced 
dielectric heating of the liquid and for radiation loss 
were made Seven organic hquids were studied and 
graphs were drawn for each liquid relating the ` 
thermal output with frequency around resonance 
The results of our investigations at the fundamental 
frequency are given in the accompanying table, the 
heat output shown being that at peak resonance 




















Heat output} a/f? taking 
Heat taking that | that of car- 
Taqud output | aff? x 1n carbon bon tetra- 
in 10"? | tetrachloride | chloride as 
calories | (calc )* as unity unity 
Carbon tetra- 
chloride 1484 | 204 1 00 100 : 
Nifrobenzene 109 2 13 4 0 80 0 74 
Ethyl acetate 73 6 83 0 49 0 41 se! 
Toluene 68 0 80 0 46 0 39 7 
f Benzene 63 0 80 0 42 o 39 
Xylene 460 71 6 31 0 34 
Carbon disulphide 38 7 50 0 27 | 0 26 








* By the Stokes—Kirchhoff formula 
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These results show that the quantity of heat pro- 
duced ın the liquids follows the order of their sound 
absorption Further, the very close parallelism 
between the last two columns is noteworthy It 1s 
-obvious, therefore, that at least at the frequency 
under mvestigation, sound absorption, as mterpreted 
“by production of heat, follows the classical absorption 
formula 

Our results show that a larger amount of heat is 
produced m carbon tetrachloride than m benzene or 
carbon disulphide, and their ratios are ın stiict pro- 
portion to their coefficients of absorption, as they 
should from theoretical considerations But it has 
been shown by other mvestigators®, usmg different 
methods, that benzene and carbon disulphide 
exhibit anomalous absorption at higher frequencies of 
the order of 5 Mc /sec and above This would indicate 
departures from their proportionality, which 1s not 
the case here It appears, therefore, that this 
anomalous absorption observed at these frequencies 
(for the two liquids does not exist, at any rate at 
420 ke /sec and perhaps thereabout 

Details of this work will be published elsewhere , 
further work on simular lines using higher frequencies 

ats In progress 
S PARTHASARATHY 
D SRINIVASAN 
S S CHARI 
National Physical Laboratory, 

Hillside Road, x 

New Delhi 
June 17 

1 Richards, Proc U S Nat Acad Ser, 17, 611 (1931) 
*Mastagh, C R. Acad Se, Paris, 226, 667 (1948) 
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A Venn Diagram Analogue Computer 


PromrreD by the thought that a computer for 
the Boolean algebra should be of value, an electronic 
Venn diagram analogue computer (abbreviated to 
‘VENDAC’ locally) has been devised The computer 
translates the symbolism of the algebra of classes 
into coded pulses rather than relay contact positions 

The classes a, b, c, etc, of the Venn diagram are 
represented by square wave-trains of periods T, 27, 
4T, ete , respectively, which are of equal amplitude, 

Aand are synchronized In practice, the square waves 
operate ‘gates’ which pass or stop a rectangular wave 
train of period 7/2 The sub-class abc, for example, 
1s then represented by comeidence of pulses from the 

--@, b and c square waves By choosing the periods of 
the square waves as mdicated, all possible sub-classes 
are mcluded ‘The universal bounds 1 and 0 are 
represented by a rectangular wave of period 7/2 and 
zero signal respectively 

Umts performmg operations analogous to the 
operations of the algebra are mterconnected to 
establish -polynomials, equations, and mequations, 
and the ‘solution’ can be made to appear on an 
oscilloscope screen 

The equivalents of the operations ‘union’ and 
‘intersection’ are performed by non-additive mixers 
and comeidence circuits respectively. Circuits are 

. provided to give an output signal which is the 

‘negative’ of the mput, that 1s, which yield the out- 

put ‘not-a’ for an mput ‘e’ VENDAC contaims units 
each of which may, by operating a switch, be made 
to perform any of these operations Anti-comeidence 
circuits, each havmg a pair of mput terminals, but 
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with a common output terminal, allow equations and 
imequations to be set up Anti-come:dence pulses 
at a pair of termmals establishmg mequality yield 
a positive pulse of amplitude A at the output terminal, 
while anti-comeident pulses at a terminal pair estab- 
lishmg an equality give a negative pulse of amplitude 
A/2 The common output is led to the vertical- 
deflexion plates of an oscilloscope A horizontal, 
linear time-base 1s synchronized with the period of 
the square wave of longest duration, for example, 
if only three classes, represented by waves of periods 
T, 27 and 4T, are considered, the period of the hori- 
zontal sweep ıs 47° Each segment of the time-base 
of duration 7/2 1s identified with a sub-class by 
markers fixed to the oseilloscope screen The exist- 
ence or non-existence of a sub-class is then indicated 
by the presence of a positive pulse of amplitude A 
or a negative pulse of amplitude 4/2 in the appro- 
priate position The occurrence of a positive pulse 
of amplitude 4/2 mdicates a ‘contradiction’ in the 
equations, while the absence of a deflexion at a given 
position means that nothmg 1s known about the 
corresponding sub-class The pattern on the oscillo- 
scope screen is readily translated mto a literal 
solution 

The manner in which the solution may be ‘read’ 
electronically, rather than visually, and the manner 
in which the multi-purpose technique may be intro- 
duced when the number of classes 1s large, are easily 
seen. ‘Numerical problems and problems mvolving 
probability will be solved by addmg cirewts for 
integration and arithmetic operations, and automatic 
gaim-contaolled amplifiers to ‘amplitude-modulate’ 
the pulse trams 

Work on an expermmental computer for a maxi- 
mum of four classes 1s ın progress, and the possibility 
of extending the technique to the algebra of a many- 
valued logie is being mvestigated 

This note 1s published with the permission of the 
Council for Scientific and Industrial Research 

A ARCHER 
National Physical Laboratory, 
Visagie Street Government Buildings, 
PO Box 395, Pretoria 
July 6 


Solubilities of the o,- and 8-Forms of 
Synthetic Polypeptides: Evidence for 
an o;-8 Transformation in the 
Amorphous Phase 


In previous communications’ from these Lab- 
oratories, 1t has been shown that the molecular chains 
of a number of synthetic polypeptides can exist in 
folded and extended configurations, and the X-ray 
and infra-red evidence which has accumulated so far 
1s entirely consistent with the view that the folded 
form has the az ,-structure proposed by Ambrose and 
Hanby* One purpose of this note 1s to bring forward 
evidence of a different kind which has a bearing on 
the structure of the molecular fold 

We have shown that m many cases the two forms 
are readily interconvertible , ın particular, a complete 
transformation to the extended $-modrfication can 
be effected by treating the folded polymer (which 
we shall call the «y-polypeptide) with formic acid 
Some «zy-polypeptides with hydrocarbon side-chains 
are soluble m non-polar liquids, for example, benzene 
or carbon tetrachloride, the copolymer (degree of 
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Tug 1 X-Ray photograph of oriented fibres of the copolymer of 
pi-8-phenylalanine and Di-leucine, after treatment with acetic 
aad D=4cm Copper Ka radiation 


polymerization approximately 500) of px-8-phenyl- 
alanme and ptr-leucine (A) ıs an example of this 
After conversion to the ®-form by formic acid, the 
polymer was found to be completely msoluble in 
benzene or carbon tetrachloride at room tempera- 
tures Experiments, which will be fully described 
elsewhere, have shown that this change in solubility 
cannot be the result of salt formation between the 
acid and the end amino-groups of the polymer 

The differential solubility probably results from 
the different disposition of the hydrogen bonds ın the 
two forms In the «rr fold, the hydrogen bonds are 
all mtra-chain, and ıt is therefore not surprising that 
the ay-form of a polypeptide such as copolymer A ıs 
soluble m non-polar hquids On the other hand, the 
hydrogen bonds of the idealized 8-form, bemg exclus- 
ively intei-cham, can act as cross-lmks, and might be 
expected to make this form msoluble in non-hydı ogen 
bonding liquids The 8-polymer ıs, however, soluble 
in some liquids which can break hydrogen bonds, for 
example, chloroform and m-cresol. We feel that these 
results show that the configuration of the folded poly- 
peptide ıs not the same as that proposed by Astbury 
and Bell‘ for o-keratin, m which at least two-thirds of 
the hydrogen bonds are not internally satisfied This 
view 1s further strengthened by the results described 
later, which show that a partial transformation to 
the 6-form 1s sufficient to produce msolubility ın non- 
polar hquids 


16 


10 


Optical density 


C5 





1500 


1600 1700 
‘Wave number (cm ~!) 


Tıg 2 Infra-red absorption spectra of a film of the same 
polypeptide before and after treatment with acetic acid (broken 
and full curves respectively} 
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We have previously reported! that carboxyle 
acids, other than formic, have little or no effect on 
the X-ray diagrams of polypeptide fibres Fig 1 1s 
an X-ray photogiaph of oriented fibres of copolymer 
A which had been treated with glacial acetic acid. 
for three minutes So far as can be seen, 1 1s a pure 
ayy-diagram with polar and equatorial spacings) 
identical with those grven by the origmal material. 
We now find, however, that a number of carboxylic 
aeids, for example, acetic, propionic, n- and zso-butyrie 
and n- and 2so-caproic, can render fibres of copolymer 
A completely msoluble m benzene at room tempera- 
tures The insolubility was again not connected with 
salt formation, and suggested that some transforma- 
tion to the B-form had taken place 

This was confirmed by infra-red examination of a 
similar specimen of the polymer Fig 2 shows the 
absorption spectra ın the neighbourhood of 1,650 em ~ 
The broken curve refers to the origmal copolymer, 
and shows a single sharp peak at 1,665 cm~ The 
full curve 1s the spectrum of the material after treay* 
ment with acetic acid, and shows a double peak in 
the same region with maxima at 1,665 and 1,645 em ~! 
respectively The transformation «rr — ß has already 
been shown by Ambrose and Ellott® to be associated ,. 
with a similar change ın the CO stretching frequency 
ın a number of polypeptides, the B-form giving 118e 
to the peak at the lower frequency A corresponding 
frequency shift m the NH deformation frequencies 
around 1,540 cm~, also reported by Ambrose and 
Elhott, is seen in Fig 2 If the absorption coefficients 
of the two forms are not very different, these results 
suggest that after treatment with acetic acid about 
one-third of the polymer 1s ın the B-form Since the 
latter does not appear ın the X-ray photograph, ıt 
must be in the amorphous phase, and has probably 
been produced mainly from the amorphous «yr-phase 
It would seem that acetic acid, unlike formic, only 
penetrates the amorphous phase of the polymer 
readily. 

The possibility of effecting a transformation in the 
amorphous region of a polypeptide opens up an 
mteresting line of attack on the contribution of this 
phase to the mechanical and other properties of 
fibres 

We are indebted to Dr A Elhott of these Lab- 
oratories for the infra-red absorption spectra of Fig 2 

C H Bamrorp 


W E Hamnmey © 
Research Laboratories, 
Courtaulds, Ltd , 
Mandenhead 
F Haprry E 


Research Laboratories, 
Courtaulds, Ltd , 
Coventry 
Aug 28 
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A New Powerful Blood Anticoagulant 


In an effort to elucidate the mechanism of reaction 
of di(4-hydroxycoumarinyl-3)acetic acid, called by 
us ‘pelentanie acid’, in boring acetanhydride? (I), we 
prepared di(4-hydroxycoumarmyl-3)propanone by 
condensation of two molecules of 4-hydroxycoumarm. 
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with one molecule of csomitrosoacetone m & water 
solution (IZ) 

The enol-form of this new substance gives with 
anhydrating agents the same product as we obtamed 
by boiling ‘pelentanic acid’ ın acetanhydride and 
deacetylatmg the acetyl-derivative formed (II) 
Indeed, the two synthetic methods led to identical 
final products 

The structure of d:i(4-hydroxycoumarinyl-3)pro- 
panone is m some ways similar to that of dicoumarol, 
and ın others to ‘Pelentan-Spofa? 

As we expected, the new substance has a powerful 

ian basal activity ın rabbits (Quick’s method) 
ike ‘Pelentan-Spofa’ Its toxicity ıs very low, and 
lke ‘Pelentan-Spofa’ ıt causes m oral application an 
earlier onset and shorter duration of hypopro- 
thrombinemia than dicoumarol 

“™ A detailed study of the above reactions, and of the 
chemical and physiological behaviour of the new 
substance, will be published later We are mdebted 


to Mra Francová and Miss Holubová for the bio- 
logical tests 
K Fuéix 
Ž PROCHÁZKA 
L LÁBLER 
J Šmor 


, Research and Control Institute of ‘Spofa’, 
United Pharmaceutical Works 
Ea National Corporation, 
Prague 
July 7 
1 Futik, KE, Procházka, Z, and Čechová, V, Bull soc chim, 18, 
99 (1948), Chem lsty, 43, 49 (1949) 
21 Reins and Kubik, Schw med Wochenschrift, 785 (1948) 


‘ 


Preparation and Biological Activity of 
Adrenoerythrin (? Adrenalinquinone) 


In the course of expe1iments carmed out to study 
the mversion mechanism of adrenalin action on the 
uterus, I found, in 19451, that when this hormone 
became oxidized (auto-oxidation m water made 
alkaline with sodium hydroxide) a red substance 
occasionally appeared, which preserved mtact the 
hypertensive action of adrenalin and, therefore, 
could not be the adrenochrome obtamed by Green 
and Richter m 1936 More recently, I have again 
had occasion. to verify the existence of this substance, 
which I have called ‘adrenoerythrin’, and a paper 18 
now in course of publication which confirms my 
previous findings? Previously, I have not been able 
to obtam this substance systematically because of the 
large number of factors which influence the auto- 
oxidation of adrenalin The object of the present 
communication 1s to describe a method by which ıt 
is possible to obtain the substance ın question regu- 
larly, and to set forth some of its properties 

I beleve!:? that adrenoerythrm is probably the 
mtermediate adrenalinqumone between adrenalin and 
adrenochrome ‘The existence of adrenalinquimone 
has been admitted as a logical step m the formation 
of adrenochrome , but, so far, ıt has not been possible 
to obtain ıt ın a pure and solid form ın which 1b could 
be chemically identified Its biological properties are 
totally unknown, except for those which I assign to 
adrenoerythrin, which, in my opinion, can be identi- 
fied with ıt The method explamed below was 
suggested to me, in 1ts broad lines, by Prof Lavollay 
in a recent conversation, and ib 1s merely a variant 
of the technique described by McCarty for obtammng 
adrenochrome, 
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Fig 1 Effect of 20y of (1) adrenoerythrine, (2) adrenaline, 
(8) decoloured adrenoerythrine, and (+) decoloured adrenochrome 
upon blood pressure of the ‘spinal’ cat 


Method Dissolve 250 mgm of adrenalin in 25 ml 
of normal sulphuric acid, and add 1 gm lead oxide 
(PbO,) , shake while cold for two mmutes and filter 
the mixture The hquid which filters through 1s of 
an intense yellowish-red colour, and if left for twenty- 
four hours ıt turns brown, becoming eventually 
practically black The intensity of the colour de- 
veloped, compared with that produced by the same 
quantity of adrenochrome, 1s much Jess mtense and 
of a yellower tone Because of its great mstability, 
1t has not been possible to crystallize this substance 

If sodium hyposulphite in a fresh aqueous solution 
(Na,S,0,) 18 added, the substance becomes practically 
wholly discoloured and the discoloured product has 
no green fluorescence, contrary to what occurs with 
adrenochrome discoloured in the same way The 
yellowish-red solution obtamed does not give a green 
colour with iron perchloride, whereas the solution 
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Fig 2 Absorption curves obtained in a Beckmann spectrophoto- 
meter I, adrenaline (1 20,000), II, adrenoerythrine, and 
III, adrenochrome 
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discoloured with Na,8,0, produces a greenish colour, 
which seems to mdicate that the adrenalin has be- 
come regenerated by the reduction This does not 
occur with discoloured adrenochrome 
The biological activity (hypertensive) m spinal ca 
has also been investigated and found to be practically ` 
equal to that of the same quantity of adrenalin Thu 
equality of action ıs found both m the red substance 
thus obtamed and ın the same substance after being 
discoloured with hydrosulphite, showmg that adreno-~ 
erythrin ıs as active as adrenalin itself (Fig 1) The 
fact that this coloured compound—which, according 
to our results, seems to be adrenolinqumone— 
preserves the whole of the biological activity of 
adrenalin makes me identify 1t with the adreno- 
erythrin which I described ın previous papers 
I believe that this hypertensive activity of adreno- 
erythrm, which 1s of the same magnitude as that of 
adrenalm, nvahdates the old view that oxidation of 
the phenol groups of adrenalin renders ıt mnactive 
I have not been able to ascertain whether the produ 
of adrenalin oxidation thus obtamed is a doul 
quinone or a semiquinone, or whether oxidation 
takes place ın the oxhydryl of the lateral cham, 
although this last suggestion 1s rmprobable 
If the classical formula of adrenochrome bg” 
accepted, it 1s only logical to think that the substance 
under review 1s @ quinone, since the method of pre- 
paration 1s the same as for adrenochrome (unheated) 
But 1f Harley-Mason’s views? are admitted, according 
to which adrenochrome has only a cetone group, ıt 
may be a semiquimone 
Absorption curves for adrenalin, adrenoerythrin 
and adrenochrome, obtained ın a Beckmann spectro- 
photometer, are shown in Fig 2 
A full discussion of these results will be given m a 
forthcoming paper‘ 
J Ruiz-Gion 
José Celestino Mutis Institute of Pharmacognosy, 
Higher Council for Scientific Research, 
Madrid 
July 10 
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a 
Nucleic Acid Content of Tumour Cells 


Ir has been suggested!.? that the quantity of 
deoxypentosenucleie acid is constant for different, 
somatic cells in the same species On this assumption, 
the deoxypentosenucleic acid content of different 
tumour cells can be compared with that of normal 
cells from the same species Many efforts have been 
made to compare the deoxypentosenucleic acid con- 
tent of homologous normal and neoplastic tissues (see 
reviews ın refs 3 and 4) The results are rather 
divergent, several authors having reported an mn- 
crease ın deoxypentosenucleie acid in tumour cells, 
whereas others failed to observe any difference We 
have found the Ehrlich ascites tumour of mice to be 
a good material for determmations of the average 
nucleic acid content of a smgle tumour ceil5:* and 
have found the deoxypentosenucleic acid content of 
such cells to be about twice as great as that of 
normal mouse cells*)” 

Recently, by the courtesy of Prof C Krebs 
(Aarhus), we were able to obtain the Krebs—Rask— 
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Nielsen—Wagner sarcoma® which also 1s able to grow 
intraperitoneally and produces a tumour-ascites, com- 
posed mainly of the typical lymphoblast-like tumour 
cells We have determined the average nucleic acid 
7 tent of these cells by the same methods as used 
voy for the Ehriich ascites tumour The 
“sults are shown m the accompanymg table 














Sha a Pas 
entose- | Pentose- 
Paa elen Pentosenucle:c acid 
acid per | acid per | Deoxypentosenucleic acid 
ce cell 
(10 > (10 £ 
pgm) ugm) 
a | 

Normal mouse 

cells (for refer- 

ences see ref 6)| 0 5-0 8 

Ehrlich ascites 

tumour (mean 

of 65 determin- 

ations) 1 42 2 62 1 84 
Krebs sarcoma 

(mean of 15 

«letermi nations) 0 70 0 58 0 83 

yme solid 

„nouse tumours 
| (ref 3) 0 57-0 90 





<q, As ıs apparent fiom the table, the deoxypentose- 
nucleic acid content of the Krebs sarcoma is withm 
the range of the values for normal cells, whereas the 
Ehrheh carcmoma, growing under similar conditions 
and determined by the same methods, shows an 
mereased value Hence this small material of two 
tumours shows that different tumours may behave 
differently as to the average deoxypentosenucleic 
acid content of the cells and that this may be a 
factor ın producing the divergencies in the literature 
Concerning the pentosenucleic acid content of the 
two ascites tumours, 1t 1s difficult to find a sound 
basis for comparison Schneider* has determmed the 
pentosenucleic acid and deoxypentosenucleic aad 
content m a number of different rat and mouse 
tumours, the ratio of the pentosenucleie acid to the 
deoxypentosenucleice acid calculated from his values 
is roughly constant for the different tumours, lying 
between 0 57 and 0 90 In the case of the rat liver 
tumour he used, Schneider has shown that there ıs 
no significant difference between the deoxypentose- 
nucleic acid content of the tumour nuclei and that 
of normal liver nucle. Assummg that the same 
P ea apply to the other solid tumours mvestigated 
y him, which show the same ratio of the two 
nucleic acids, a comparison of these ratios with that 
for the Ehrhch ascites tumour, namely, 1 84, shows 
that the cells of the latter contain at least four times 
Xas much pentosenucleie acid on an average as the 
cells of the different solid tumours mvestigated by 
Schneider On the other hand, the Krebs sarcoma, 
which, as we have already seen, follows the normal 
cells and not the Ehrlich ascites tumour as regards 
its deoxypentosenucleic acid content, shows a ratio 
of 0 83 and 1s thus in the range of the solid tumours 
of Schneider 
Sohd tumours contam cells with Inghly varying 
nucleic acid content, as has been shown by Caspersson. 
and Santesson® Comparing the ultra-violet absorption 
of similarly treated Ehrhch ascites tumour and solid 
tumours produced by the myection of the same ascites 
~ fluid, we were able to demonstrate? that the Ehrlich 
ascites tumour contains cells of uniform and com- 
paratively high ultra-violet absorption (257 my) 
which correspond to the A-cells with high nucleic 
acid content ın the sold tumour Since solid tumours 
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consist maimly of mtermediate and B-type cells 
and only a small number of A-cells, the high average 
nucleic acid content of the Ehrlich ascites tumour 
cells found chemically can be explained 
' E Krew 
G Krem 
Department of Cell Research, 
Karolinska Institute, 
Stockholm 
June 28 
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° Goldberg, L , Klein, E , and Klan, G , Exp Cell Res (n the press) 
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*(aspersson T and Santesson L Acta Radiol , Supp 46 (1042) 


Role of Zinc in Metabolism 


Zuxc 1s known to be a component of carbonic 
anhydrase! and ıs thought to be part of uricase® It 
also ıs a non-specific divalent activator of several 
other enzymes The striking effect of zine deficiency 
on organic acid formation by fungi (‘zme shunt’) has 
recently been reviewed? Some older evidence in 
the literature and a generalized interpretation grven 
for the zinc effect made ıt possible to predict* that 
similar effects would be obtamed with deficiencies 
of other nutrient elements This has been confirmed, 

Additional evidence that zinc is a determinative 
factor ın carbohydrate metabolism has now been 
accumulated for two well-known acid-producing 
fungi. a fumaric acid-producing strain of Rhizopus 
nigricans and a citric acid-producing strain of Asper- 
gillus mger 

Washed shake mycelium was mamly used, zmc- 
deficient medium was obtamed by Stemberg’s® 
calcium carbonate method Iron, manganese and 
copper were added to the purified medium Mycelium 
was considered zinc-deficient only when less than 
half the yield of mycehum was obtaimed as compared 
to a zmme-sufficient control Other details are precisely 
those described elsewhere?! 

Growth expervments When equal weights of 
mycelial inoculum, obtaimed from zinc-sufficient (ZS) 
medium and from zinc-deficrent (ZD) medium, were 
inoculated into ZS medium, the ZS moculum rapidly 
attamed maximum growth-rate (as mdicated by 
periodic dry-weight measurements), but the ZD 
moculum always required 10-15 hr longer to attain 
maximum growth-rate Since the 1ome zine in the 
test medium failed to restore the growth-rate of the 
ZD inoculum promptly, this indicated that zinc must 
be built up mto organic combination, or that ionic 
zine 1s necessary for the synthesis of some growth- 
limiting substance, and that this synthesis occurs 
during the observed lag period Extracts of ZS 
mycehum, yeast extract and other natural materials, 
dialysed and undialysed, did not shorten the lag, 
this dicated that the essential substance was a large 
molecule and probably heat-labile In short-time 
growth-expermments in Warburg 1espirometers, using 
as the criterion of growth-rate oxygen uptake with 
glucose as the substrate, the mpor tance of synthesis 
before the lag could be elummated was made evident 
by the fact that assımılable nitrogen had to be present 
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to restore ZD mycelium, ionic zine and the other 
nutrient elements were meffectual Also, oxygen 
was essential, the effect was absent anaerobically 
m the presence of assumlable nitrogen 

Respiration expervnents The endogenous respira- 
tion (Qo,) of zinc-deficient mycelium was slightly less 
than that of zinc-sufficient mycelium, and exogenous 
respiration of several substrates (glucose, ethanol, 
acetate and malate) was slightly higher m ZD 
mycelium Oxidative assumilation of glucose was no 
different in ZS and m ZD mycelium 

Fermentation expervments In contiast to the 
dubious significance of the aerobic respiration differ- 
ences between zime-sufficient and zimc-deficient 
mycelium on glucose there were striking differences 
ın anaerobic respiration (fermentation), as displayed 
by carbon dioxide evolution measured manometrically 
(Table 1) 


TABLE 1 





Zme-deficient Zinc-sufficient 












mycelium mycelium 
Experment M 
Qcos | ogee Qc0, apc 
(1) R nigricans 0 98 28 73 5 
3 ” 0 96 0 62 6 
(3) A mger 0 10 15 10 0 





Pyrume carboxylase experiments The fermentation 
effect was traced to pyruvic carboxylase m Rhizopus 
nigricans, though other enzymes cannot be excluded 
Tests with Aspergillus are in the early stages 
Desiccated R nigricans mycelium is more permeable 
to pyruvic acid than living mycelium Zmc-deficient 
and zinc-sufficient mycelium dried overnight in vacuo 
over phosphorus pentoxide were tested for pyruvate 
carboxylase activity as judged by carbon dioxide 
evolution from pyruvic acid at pH 6 3 m the absence 
of oxygen In numerous trials, ZD mycelium never 
evolved carbon dioxide at more than a negligible rate, 
whereas ZS mycelium evolved large amounts 
Acetaldehyde was identified as the other product of 
the decarboxylation by preparation of the 2,4-dinitro- 
phenylhydrazone from the neutral volatile fraction 
Cell-free juices obtamed by grmding air-dried lvmg 
mycelium with sand with a mortar and pestle þe- 
haved similarly juices from ZD mycelium always 
had neghgible pyruvie carboxylase activity whereas 
its ZS counterpart displayed QRVUV values rangmg 
from 200 to 1,800 depending on the method of pre- 
paration Tonic zine, cocarboxylase and magnesium 
ions added to the deficient juice did not elicit any 
pyruvate carboxylase activity 

Zine content of pyruvic carboxylase preparations It 
seemed probable that pyruvie carboxylase was the 
substance the synthesis of which accounted for the 
lag m the growth experiments described above Also, 
a question arose as to whether pyruvic carboxylase 
of R nigricans is & zme protem, & pomt all the more 
mteresting because carbonic anhydrase also 1s a car- 
bon dioxide-lberatimg enzyme Expermments with 
potassium cyanide and sodium azide as poisons for 
pyruvic carboxylase preparations, carried out m a 
manner simular to the poisonmg experrments of Keilin 
and Mann! with carbonic anhydrase, did not lead 
to reduction m activity of the enzyme, suggesting 
that the enzyme may not be a zme protem Am- 
monium sulphate fractionation of dialysed mycelial 
juice was performed to obtam preparations of different 


NATURE 


November Il, 1950 vol 166 


stages of purity of the enzyme, the zme contents 
were determined by the growth response of Rhizopus 
nigricans to ashed samples m a virtually zinc-free 
basal medium. A straight-line response to increments 
of a standard zinc solution was obtained, and the 
responses of the unknown preparations were cog 
pared with the standard curve Each preparation 
dialysed before testing for actrvity While the results 
(Table 2) are not wholly satisfactory, ıt may be seen 
(Exp 1 and 2) that the zme content of the purfied 
preparations either remained the same as the un- 
purified (dialysed) startung juice, or was much less 
(Exp 3) In ether case, the content would be 
expected to rise with mereased potency of the prep- 
arations The best gauge of the actual relations 18 
the ratio per cent Zn/Qco2 m Table 2 This expresses 
the zinc content with respect to enzyme activity, 
and m each expermment the results are clearly m the 
opposite direction to what one would expect if the 
enzyme were indeed a zme protem However, ıb 
must be emphasized that probably the best enzyme 
preparation obtamed stillis far from pure Also1 
clear that substantial amounts of mert organic zinc 
substances are present m the crude mycelium juice 











TABLE 2 ye 
Traction pre- 
expitated by | % in ə 
Experment ammomum Qcos | % Zine |Qoo: X 10 
sulphate | 
1 Starting juce | 710 | 0 O64 90 
40 per cent 1,636 0 074 45 
| 0 Aired 1,891 0 057 30 
2 | Starting yurce 1,772 0 064 36 
20 per cent. 0 0 031 S 
3 w 0 | 0045 — 
| a y; | 4,163 | 0 062 15 
, 0s 1 ° o | 0 020 — 
3 | Starting juce : 930 0 054 58 
20 percent | 0 0 031 — 
| | 40 ~ ,855 0 012 0 64 








* This fraction was obtained by dissolving the precip:tate obtained 
with 40 per cent saturation with ammonium sulphate, disviysing and 
reprecipitation at 40 per cent ammonium sulphate saturation 


We may conclude that zinc is essential for the 
synthesis of pyruvic carboxylase in R negricans even 
though, at present, indications are that the metal is 
not part of the enzyme It ıs possible that under 
conditions of zine deficiency an mbhibitor 1s formed 

The foregoing results ımplement the previous mass 
of experimental evidence, and the mterpretation thag_ 
zine plays a specific part m the utilization of carbo- 
hydrate by fungi 

This work was supported by grants from Ciba 
Pharmaceutical Laboratories, Inc, and Merck and 
Co, Inc, and by a grant-m-aid from the American’ 
Cancer Society upon recommendation of the National 
Research Council Committee on Growth 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


you 


Monday, November 13 


ROYAL GEOGRAPHICAL Soorery (at 1 Kensington Gore, London, 
SW 7), ab 5 pm—Mr O H K Spate “The Geography of De- 
terminism’’ 
« BRITISH SOCIETY FoR THE HISTORY OF SCIENOE, PHILOSOPHY OF 
SCIENCE GROUP (in the Joint Staff Common Room, University College, 
Gower Street, London, W C 1), at 6 30 p m —Discussion on “‘Cyber- 
netics” (to be opened by Mi D M MacKay) 

MANCHESTER LITERARY AND PHILOSOPHICAL Socrety (in the 
Reynolds Hall, College of Technology, Manchester), at 530 pm— 
Clayton Memorial Lecture * 

INSTITUTION OF THE RUBBER INDUSIRY, MIDLANDS SECTION (in the 
Pavilion, Goodyear Park, Wolverhampton), at 7 pm—Mr D E 
Jones ‘What the Factory Inspector requires of the Rubber Industry” 

ROYAL INSTITUTE OF CHEMISTRY (joint meeting with the Chelsea 
Polytechnic Chemical Society, at Chelsea Polytechnic, Manresa Road, 
London, SW 3), at 7 pm—Dr J Schulman “The Physical 
Chemistry of Hemolysis” 

SOCIETY or CHEMICAL INDUSTRY, FINE CHEMICALS GROUP (at the 
Royal Institution, 21 Albemarle Street, London, W 1), at 7 pm— 
Prof A Haddow “The Chemotherapy of Cancer” 

INSTITUTION OF WORKS MANAGERS, SHEFFIELD BRANOH (joint 
meeting with the INSTITUTION OF PRODUCTION JENGINEERS, at the 
Grand Hotel, Sheffield), at 730 pm-—‘“Mechan:cal Handing” 


c/s, Monday, November |3—Saturday, November [8 


PUBLIC WorRKS AND MUNIOIPAL SERVICES (at The Olympia, 
Hammersmith Road, London, W 14) Congress and Exhibition 


Tuesday, November 14 


x^ CHADWICK PUBLIO LECTURE (at the Royal Sanitary Institute, 90 
Buckingham: Palace Road, London, S W1), at 230 pm—Mr W 
Shaw “Incidents in the Life of a Samtary Inspector” * 
INSTITÓTION OF MECHANICAL ENGINEERS (at Storey’s Gate, St 
James’s Park, London, S W 1), at 430 pm—Mr © G A Rosen 
“Significant Contributions of the Diesel Research Laboratory” (James 
Clayton Lecture) 
ZOOLOGIOAL SOCIETY OF LONDON (at the Zoological Gardens, 
Regent's Park, London, N W 8), at 5 p m—Scientifle Papers 
ROYAL INSTITUTION (at 21 Albemarle Street, London, W 1), at 
515 pm-—Dr Dorothy Hodgkin, FRS “Crystallography in 
Modern Sqience, (Gu) Crystallography in Buology’’ 

INSTITUTION OF CIVIL ENGINEERS (nt Great George Street, London, 
SW1), at 530 pm—Prof A L L Baker ‘Recent Research in 
Reinforced Concrete and 1ts Application to Design’”’ 

INSTITUTION OF ELECTRICAL ENGINEERS (joint mecting of the 
MEASUREMENTS AND RADIO SECTIONS, at Savoy Place, Victora 
Embankment, London WC 2), at 530 pm—Mr H Smith 
“The Determination of Time and Frequency”, Dr L Essen “Fre- 
quency Standardization” 

ILLUMINATING ENGINEERING SOOTY (at the ELMA Lighting 
Service Bureau, 2 Savoy Hill, London, WC 2), at 6 pm—Mr C 
Dykes Brown “The Lighting of the New House of Commons" 

INCORPORATED PLANT ENGINEERS, EAST LANCASHIRE BRANCH 
(at the Engineers’ Club, Albert Square, Manchester), at 715 pm— 
Mr H L Glodg “The Application of Colour in Industry” 

CHEMICAL SOCIETY, NORTHERN IRELAND SFCTION (joint meeting 
with the ANDREWS CLUB, the ROYAL INSTITUTE OF CHEMISTRY and 
the SOCIETY OF CREMICAL INDUSTRY, ın Chemistry Lecture Theatre, 
Queen's University, Belfast), at 730 pm—Prof ÈE L Hust, FRS 
“Some Problems in the Chemistry of the Polysaccharides” 

INSTITUTION OF WORKS MANAGERS, WEST YORKSHIRE BRANCH (at 

ge George Hotel, Huddersfield), at 730 pm —Mr A P Young 
‘Industrial Management and its Human and Social Impleations” 


Wednesday, November |5—Thursday, November 16 


INSTITUTION OF ELECTRICAL ENGINEERS, UTILIZATION SEOTION 
(at Savoy Place, Victoria Embankment, London, W C 2), at 5 30pm 


„~ —Conference on “Electneity as an Aid to Productivity” 


IRON AND STEEL INSTITUTE (at 4 Grosvenor Gardens, London, 
S W 1)—Autumn General Meeting 


Thursday, November 16 


UNIVERSIry or LONDON (m the Anatomy Theatre, University 
College, Gower Street, London, WC 1),at115pm-—Dr E Ashworth 
Underwood "Anatomy and the Graphic Arts” * 

UNIVERSITY OF LONDON (at the Institute of Psychiatry, Maudsley 
Hospital, Denmark Hill, London, $ E 5),at 3 p m —Prof J Z Young, 
FERS “Cortical Structure and Function” * 

ROYAL Socimty (at Burlington House, Piccadilly, London, W 1), 
at 480 pm —“The Structure of Synthetic Polvpeptides” Dr C H 
Bamford, Mr W E Hanby and Dr F Happey “X-Ray Investiga- 
ton, s Mr E J Ambrose asad Dr A Elilott “Infra-Red Investiga- 

2007" 

INSTITUTION OF MINING AND METALLURGY (at the Geological 
Society, Burlington House, Piccadilly, London, W 1), af 5 pm-— 
Dr E C Ellwood “Treatment of Gold Ores in South Africa and 

nada’, Dr J R F Joyce “Note onan Apparatus for the Experi- 
mental Investigation of Hydrothermal Replacement and Ore De- 
position” 

LONDON MATHEMATICAL Society (at the Royal Astronomical 
Society, Burhngton House, Piccadilly, London, W 1), at 5 p m= 
Prof J Dieudonné ‘The Classical Groups” 
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URE foe Fo) 


ROTAL GEOGRAPHICAL Society (at 1 Kensington Gore, London, 
S W 7), at 530 pm —“The Seasons” (Sound films with introduction 
by Miss M C Simpsonand Mr G J Cons) 


UNIVERSITY OF LONDON (in the Senate House, London W C1), at 
530 pm—Prof F A E Crew, FRS “The Biological Aspects of 
Wai” * (Further Lectures on November 28 and 30} 

CHEMICAL Soormty, HULL SECTION (Joint meeting with UNIVERSITY 
COLLEGE Somntisic SOCIETY, in the Science Lecture Theatre, 
University College, Hull), at 6 p m —Sir John Lennard-Jones, F RS 
“Recent Theoues of Molecular Structure” 

CHEMICAL Soorety (at Burlington House, Piccadilly, London, W 1), 
at 7 30 p m —Scientific Papers 

BRITISH INSTITUTE OF RADIOLOGY (in the Reid-Knox Hall, 32 
Welbeck Street, London, W 1), at 815 pm—Prof J E Roberts 
“Problems and Possibilities in the use of Co60 for Radiotherapy” 


Thursday, November 16—Friday, November 17 


INSTITUTE OF PHYSICS, X-RAY ANALYSIS GROUP (at the Royal 
Society of Tropical Medicine and Hygiene, Manson House, 26 Portland 
Place, London, W 1) —Conference on “The Development and Applea- 
tion of Fourier Methods ın Crystal Structure Analysis’ 


Thursday, November [6—Sunday, November 19 


BRITISH INSTITUTE OF MANAGEMENT, ın association with the 
INSTITUTE OF INDUSTRIAL ADMINISTRATION (at Harrogate) —Ma nage- 
ment Conference 


Friday, November |7 


BIOCHEMICAL SOCIETY (in the Lecture Theatre, Wnght-Fleming 
Institute, St Mary's Hospital Medical School, Paddington, London, 
W 2), at 2 pm—Scientific Papers 

CHEMICAL Society, SOUTHAMPTON SECTION (joint meeting with 
UNIVERSITY COLLEGE CHEMICAL SOCIETY, in the Physics Department, 
University College, Southampton), at 5 p m -—-Sir Cyril Hinshelwood, 
FRS ‘Kinetics of the Bacterial Cell” 

INSTITUTE OF NAVIGATION (at the Royal Geographical Society, 
1 Kensington Gore, London, S W 7), at 5 pm —Lieut -Comdr J D 
Mome and Comdr A V Thomas “Surface Navigation in High 

atitudes’”’ 


CHEMICAL SOCIETY, SOUTH WALES SECTION (joint meeting with 
the ROYAL INSTITUTE OF CHEMISTRY and UNIVERSITY COLLEGE 
CHEMICAL Socmty, at University College, Swansea), at 530 pm- 
Prof C W Davies “Ion Exchange Resins” 

INSTITUTION OF MECHANICAL ENGINEERS (at Storey’s Gate, St 
James’s Park, London, S W 1), at 530 pm —Sır Harry Ricardo, 
FRS  “Supercharging of Internal Combustion Engines” (Thomas 
Hawksley Lecture) 

NORTH EAST COAST INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
(at the Mining Institute, Neville Hall, Newcastle-upon-Tyne), at 
615 pm—Mr John R Shearer “A Preliminary Investigation of 
the Discrepancies between the Calculated and Measured Wave-making 
of Hull Forms” 

BRITISH INStituTD or RADIOLOGY (in the Reid-Knox Hall, 32 
Welbeck Street, London, W 1), at 630 pm—Dr © W Gubert 
“Some Aspects of the Production of Radioactive Isotopes” 

INSTITUTE OF INDUSTRIAL ADMINISTRATION, MANCHESTER CENTRE 
(jot meeting with the NORTH-WEST REGION of the INSTITUTE OY 
ECONOMIC ENGINEERING, 10 the Reynolds Hall, College of Technology, 
Manchester), at 7 pm—Mr J A Scott “Industrial Efficiency 
Management's Problem” 

INSTITUTE OF PHYSIOS, MANCHESTER AND DISTRIOT BRANCH (in 
the New Physics Theatre, The Univeraty, Manchester), at 7 p m — 
Dr E C Bullard, FRS “The Earth’s Magnetic Field” 

CHEMICAL SOCIETY, GLASGOW SECTION (in the Chemistry Depart- 
ment, The University, Glasgow), at 715 pm —Prof R M Barrer~ 
“Some Problems in Gas Flow and Sorption” 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W 1), at 
9pm—Mr Ralph Cory “Fifty Years at the Royal Institution” 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

ASSISTANT CHEMIST in the Research Department at Crewe—-The 
Superintendent (Chemistry Division), Research Department, Railway 
Executive, London Road, Derby (November 18) 

LECTURER IN THE DEPARTMENT OF CHEMISTRY AND BIOLOGY, City 
College of Technology—The Durector of Education, 14 Sir Thomas 
Street, Liverpool 1 (November 18) 

RESEARCH ASSISTANT IN THE DEPARTMENT OF HEMATOLOGY, as o 
member of a team concerned with the investigation of hemoglobin 
metabolism-—-The House Governor, King’s College Hospital, Denmark 
Hil, London, S E5 (November 18) 

ASSISTANT LECTURERS (2) IN THR DEPARTMENT OF ELECTRICAL 
ENGINEERING (electro-technics)—The ‘Registrar, The University, 
Liverpoo] (November 20) 

LECTURER IN PHYSIOLOGY—The Registrar, King’s College, Strand, 
London, WC 2 (November 25) 

PHYSICISTS and ELECTRICAL ENGINEERS at a Ministry of Supply 
Research and Development Establishment in the South Midlands 
PRINCIPAL SCIENTIFIC OFFICERS (a) to lead a team in electronics 
research with special reference to microwave techniques, (8) to lead 
a team engaged on development of fire control radar equipment, 
ScIENTIFIO OFFIOERS for research and development work on Army radar 
equpment—The Ministry of Labour and National Service, Technical 
and Scientific Register (K), York House, Kingsway, London, W C 2, 
quoting A 296/50A (November 25) 
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TECHNICAL OFFICER (woman, with a degree in chemistry and’ ad- 
ministrative and industrial experience) 1n the Technical and Scientific 
Register —The Ministry of Labour and National Service, Technical 
and Scientific Register (K), York House, Kingsway, London, wec2, 
quoting T 380/50A (November 25) 

ELECTRONIC ENGINEERS and Prysicists (Experimental Officer 
grade) at Ministry of Supply Research and Development Establish- 
ments in and near London—The Ministry of Labour and National 
Service, Technical and Scientific Register (IC), York House, Kingsway, 
London, W C2, quoting A 294/50A (November 27) 

DAPERIMENTAL OFFICER IN THE MECHANICAL ENGINEERING 
RESEARCH ORGANISATION (Department of Scientific and Industrial 
Research), for work on the effect of high pressure on the properties of 
mateuals—The Ministry of Labour and National Service, Technical 
and Scientific Register (K), York House, Kingswav, London, W C 2, 
quoting C 587/50A (November 27) 

HONOURS GRADUATH IN ZOOLOGY, for whole-time research on vatious 
diseases of the adult honey-bee—The Secretary, Rothamsted Experi- 
mental Station, Harpenden, Herts (November 28) 

ASSISTANT KDEPER IN ARCHEOLOGY AND ETHNOLOGY in the 
Museums Department—The Town Clerk, Municipal Buildings, Liver- 
pool 2 (November 30) 

LECTURER IN GENETICS, and a LECTURER IN MATHEMATICS, at 
Auckland University College, New Zealand—The Secretary, Associa- 
tion of Universities of the British Commonwealth, 5 Gordon Square, 
London, W C1 (November 30) 

PROFFSSOR OF GEOLOGY—The Dean, Faculty of Science, Fouad I 
University, Abbassia, Camo, Egypt (November 30) 

RESEARCH OFFICERS or TECHNICAL OFFICERS ror COAL UTILIZATION 
RESEAROH, Division of Industrial Chemistry, Commonwealth Scientific 
and Industrial Research Organisation—The Chief Scientific Liaison 
Odicer, Australan Scientific Liaison Office, Africa House, Kingsway, 
London, W C 2, quoting No 3025 (November 30) 

SENIOR RESEARCH OFFICER, Grade I, at the Ministry of Agriculture’s 
Yetermary Laboratory, Weybridge—The Secretary, Civil Service 
Commussion, 6 Burlington Gardens, London, W 1, quoting No 3336 
{November 30) 

SENIOR LECTURER IN PHYSICAL Crewistry at the University of 
Cape Town—The Secretary, Assocation of Universities of the British 
Commonwealth, 5 Gordon Square, London, W C 1 (December 8) 

CHAIR OF PHILOSOPHY at King’s College—The Academie Registrar, 
Lniversity of London, Senate House, London, W C 1 (December 11) 

ASSISTANT KEEPER IN BOTANY in the Manchester Museum—The 
Registrar, The Unrversity, Manchester 13 (December 15) 

CHAIR OF CHINESE ART AND ARCHEOLOGY at the School of Oriental 
and African Studies—The Academic Registrar, University of London, 
Senate House, London, W C 1 (December 15) 

SENIOR LECTURER IN MECHANICAL ENGINEERING at the University 
of Queensland—The Secretary, Association of Universities of the 
pee Commonwealth, 5 Gordon Square, London, W C1 (December 
1 


SENIOR LECTURER or LECTURER IN Puysics, and a SENIOR 
LECTURER or LECTURER IN PHILOSOPHY, at the University College 
of the Gold Coast—The Secretary, Inter-University Council for Higher 
bor tag in the Colonies, 1 Gordon Square, London, W C 1 (Decem- 

er 1 

LECTURER IN Botany, a SENIOR LLOTURER IN AGRICULTURAL 
CHEMISTRY, 4 SENIOR LECTURER or LEOTURER IN ECONOMIOS, and a 
SENIOR LECTURER IN STATISTICAL METHODS, at the University of 
Sydney—The Secretary, Association of Unrversities of the British 
Commonwealth, 5 Gordon Square, London, W C1 (December 31) 

CHAIR OF PURE MATHEMATICS—The Secretary, The University, 
Birmingham 3 (January 1) 

CHAIR OF APPLIED MATHEMATICS—The Scerctary, Queen’s Univer- 
sity, Belfast (January 15) 

DIRECTOR OF THE MARINE BIOLOGICAL STATION being estab ished 
at Bangor to develop the facties for the study of marine biology 
within the University of Wales—The Secretary and Registrar, Univer- 
sity College of North Wales, Bangor (January 31) 


REPORTS and other PUBLICATIONS 


(not included ın the monthly Books Supplement) 





Great Britain and Ireland 


Educat:on in 1949 being the Report of the Ministry of Education 
and the Statistics of Public Education for Ongland and Wales 
(Cmd 7957) Pp 1\+236+8 plates (London HM Stationery 
Office, 1950) 5s 6d net 168 

Colonial Development and Welfare Acts Returns of Schemes made 
under the Colonial Development and Welfare Acts by the Secretary 
of State for the Colonies, with the concurrence of the Treasury, in 
the Period from 1st April, 1949, to 31st March, 1950 Pp 73 (London 
HM _ Stationery Office, 1950) 1s 9d net 68 

Colonial Ofhce The British Territories in East and Central Africa, 
1945-1950 (Cmd 7987) Pp iv+166 (London HM Stationery 
Olfice, 1950) 4s net 168 

British Journal of Radiology Supplement No 2 Some Appheations 
of Nuclear Physics to Medicine By Prof W y Mayneord Pp xu+ 
290 (London British Institute of Radiology, 1950 ) 358 [178 

Recommendations for the Design and Fabrication of Arc Welded 
Structural Steelwork, Built-up Giurdeis and Compression Members 
Fp oe (London British Welding Research Association, 10502 

s 1 

Citv of Gloucester Folk Museum Guide to the Collection of Bygone 
Agricultural Implements By J Neufville Taylor Pp 20+4 plates 
(Gloucester Folk Museum, 1950) 9d 178 

Creative Love By George T Hull (Fourth Annual Lecture 
dehvered in Birmingham, Glasgow and London, 1948-49 ) Pp m+22 
(Woodford Green New Church College, 1950) 1s 6g net [178 

A Degeripiuon of the International Council of Scientific Umons 
Pp wit137 (Cambridge. International Council of Scientific Unions, 
‘Caius College, 1950 ) [178 
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East Malling Research Station Annual Report, 1st January, 1949, 
to 30th September, 1949 Pp 187+21 plates (Hast Malling East 
Malhng Research Station, 1950) 10s [178 

highty-sixth Annual Report on Alkah, &c Works, covering the 
Year1949 By the Cluef Inspector Pp 40 (London HM Stationery 
Office, 1950) 1e net [178 


Other Countries 


Carnegie Institution of Washington 
Hieroglyphic Writing, Introduction By J 
xvu-+337+64 plates (Waslungton, DC 
1950) 7 dollars 

Transactions of the American Philosophical Society 
Vol 39, Part 3 The Pottery of Marajó Island, Brazl 
Palmatary Pp 259-470 (112 plates) (Philadelphia American 
Philosophical Society, 1950 ) 3 dollars [148 

What Israel Thinhs (Quarterly ) Vol 1, No 1, Summer Pp 8 
(Jerusalem Israel Institution of Apphed Social Research, 1950 ) 
Annual subscription, 2 dollars 148 

Adrenal Corte, _ Transaction of the First Conference, November 
21-22, 1949 Edited by Elaine P Ralli Pp 189 (New York Josiah 
Macy Jr Foundation, 1950) 2 dollars [148 

British Gwana Report on the Geological Survey Department for 
the Year 1949 Pp m+40 (Georgetown Geological Survey Depart- 
meni, 1950) 1 dollar, 4s 2d {158 

South African Council for Scientific and Industral Research 
Fourth Annual Report, 1948-1949 Pp 84+7 plates (Pretoria 
South African Council for Seientific and Industnal aes 
1 158 

Indian Association for the Cultivation of Science Special 
Publication No 14 Distribution of Anthocyanmns By Sur Robert 
Robinson Pp 16 14 rupees, 2s Annual Report for 1949- 


Publication 589 Mara, 
Ere S Thompson Pp 
Carnegie Institution?” 
[148 


New Series, 
By Helen C 


Pp u+49 (Calcutta Indian Association for the Advancement“6f 
Science, 1950 ) 158 
‘Juan de la Cierva’ Foundation for Technical Research its 


Organization and Development Pp 40 (Madnd ‘Juan de la 
Crerva’ Foundation, 1950 ) 178 
Canada Department of Mines and Technical Surveys, Geological 
Survey Bulletin No 15 Actinocamas from the Upper Cretaceous 
of Manitoba, by J A Jeletsky, Sciophyllum, a New Rugose Coral’ 
from the Canadian Arctic, by P Harker and D J McLaren Pp y+ 
+3(4 plates) 25 cents Memor 255 Callum Creck, Langford Creek, 
and Gap Map-areas, Alberta By R J W Douglas (No 2493) Pp 
vu+124 1 dollar (Ottawa Kitg’s Printer, 1950 ) 178 
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LEADERSHIP IN SCIENTIFIC 
RESEARCH 4 


YT “HE series of papers on research and ıts organ- 
sation by Dr Ellice McDonald, director of the 

Biochemical Research Foundation of the Franklin 
Institute, originally published in the Journal of the 
Institute, have recently been re-issued under that 
general title, together with an earlier paper on a 
bonus system m a research organisation, and two 
more recent papers on biochemical and medical 
research, one by Dr McDonald and one by Dr 
W A Mosher* Covering the choice of research 
projects, co-operation m research, the direction of 
research and the choice of workers in research, these 
papers make a contribution to the literature on the 
admunistration and orgamsatiron of research, which 1s 
the more useful for bemg drawn from the author’s 
personal experience and quite independent of other 
current writing in this field 

In this brochure Dr McDonald discusses first the 
changing face of research, and, after commenting that 
the influence of the research worker on the com- 
munity is indirect rather than direct, emphasizes that 
the changes m recent years are due first, to the 
annihilation of distance, then to the increased scale 
of operations and, third, to the mereased use of 
power ‘The improvement m rapidity and ease of 
communication due to the first factor has accelerated 
the progress of research to an extraordmary degree, 
while the increased scale of operations has not only 
encouraged the extension of team-work and of large 
co-ordinated groups, but has also had its effect on 
the exchange of information The mereased use of 
power has had 1ts effect chiefly ın the large numbers 
of imstruments of precision which have been 
devised to extend the research worker’s range of 
observation 

Dr McDonald argues that the mfluence of these 
changes has been most marked ın the field of develop- 
ment rather than in that of discovery and research, 
and he questions whether a planned and completely 
co-ordinated research programme on a national scale 
would offer any advantage over independent research 
activity Discoveries are made by mdividuals -men 
and women —and if the free spirit of research 1s ham- 
pered, vision 1s impaired A planned research tends 
to concentration m much detail in a few directions, 
and accordingly, he argues, the chance of hitting 
the correct solution ıs less 

The chief stress, however, 1s laid by Dr MeDonald 
on the creative aspect of research and the need for a 
sympathetic understanding of the research mstinct 
and for untrammelled development of 1ts creative 
genius ‘This, he urges, 1s a main factor to be taken 
into account ın choosing research projects ‘The 
proper choice of research topics, he rightly msists, 1s 
the vital factor determining success m research, he 
defines research projects as experiments directed by 
the diserplined imagination of a group of individuals 
of varied mental outlook and diverse training, who 
are able to transcend the results obtamed by the 
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isolated scientific worker, save for the exceptional 
genius Commonplace qualities, well traimed, well 
proportioned and consistently well displayed, will in 
organised groups, he maintains, give consistently 
better success than any mdividual effort 

The dangers and limitations ın the planning and 
organisation of research are clearly well understood 
by Dr McDonald, m this connexion his thought 
seems to run on similar lines to that of Dr E F 
Caldin, ın his recent book, “The Power and Limits 
of Science” He writes wisely on the postulates to 
be considered. in selecting a research project—and no 
less ın abandoning 1t—and here again the effect on 
the staff concerned 1s uppermost in his mind While 
recognizing that many important discoveries have 
been made by accident, he pomts out that by far 
the greater number have been made by design, and 
to his mind the vital task appears to be so to present 
accumulated and recorded experience to the next 
generation of research workers that they live m an 
atmosphere of intellectual stimulation and are 
imspired to imaginative activity 

The very wealth of that experience, however, 
enforces the need for co-operation ın research as m 
other fields Coupled with the vast increase in the 
complexity, range and expensiveness of the tools 
available for research, ıt has made organisation 
ımperatıve if the size of operations 1s to match the 
new opportunities Dr McDonald recognizes that 
we are only now discovering the art of working 
together, and he defines the art of good management 
as the creation of an organisation which will develop 
to its highest point the initiative of individuals, 
consistent with an orderly progression and cohesive- 
ness of purpose ‘The purpose of management and 
of the collective intelligence, experience and iumagina- 
tion (which imply direction to a given scientific task 
in research) 1s hikewise to expand the power of each 
individual worker to be useful, and in this con- 
nexion he has in mind particularly the facilitation of 
co-operation and the imterchange of experience 
between different specialists and across the frontiers 
of different disciplmes Many gaps in the uneven 
front of research to-day, he reminds us, are repre- 
sented by unexplored fields which lie between the 
activities of two or more branches of science These 
gaps can only be filled m by the mterchange of ideas 
from day to day and over a long period of time, 
because it 1s difficult for men of science in different 
fields to learn the patos which each speaks A large 
research organisation 18 one means by which that 
difficulty can be overcome, and when due regard ıs 
had to the mherent weaknesses of such an organ- 
isation to which Dr McDonald directs attention, the 
risk of ıt cramping originality of thought or repressing 
the flair for discovery ıs small 

Under present conditions, a certam amount of 
organisation in research 1s inevitable The essential 
task is how to mmumuze its weaknesses and draw- 
backs, and much ım the first place depends on the 
manner ın which the direction of research 1s exercised, 
and especially on the director of research himself 
Dr McDonald’s ideas on this pomt are clear and 
meistve He has no delusions or exaggerated ideas 
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on the part the director or research manager has to 
play It 1s an administrative task calling for someone 
who, while sufficient of a man of science to under- 
stand the outlook of the research worker, 1s prepared 
to set on one side any personal interest m research 
and to take upon his shoulders the bother of thg 
details mherent ın an organisation, so that the 
research workers themselves may be relieved and 
free to concentrate their energy on the prosecution 
of their vestigations 

Such a task calls for all the qualities of leadership 
in the full sense of 1ts meaning—ability to understand 
and to handle men, sensitiveness to the atmosphere 
in which research 1s most effective and creative, and 
unflagging zeal to secure and maintain the appro- 
priate atmosphere as well as the mechanical and 
intellectual tools required A director of research 
to-day is required, too, to take account of the outlook 
and thought of scientific workers of diverse charact 
and traming 1f he ıs to weld them into a ganisa] 
team The plannıng of respurces ın men and women, 
as well as ın material equipment, must figme in 
successful strategy 

Much here will, as Dr McDonald pomts out, depend 
on the wise and careful choice of workers, though 
besides choosing the best 16 may also be necessary to 
get rid of those who fall short of the standard No 
lst of qualities— judgment, common sense, modesty, 
originality, precision, and an unquenchable curiosity 
are all indicated by Dr McDonald—can replace the 
capacity to estimate men and their ability, though 
experience has a valuable part to play In the paper 
ın which he discusses the selection of research workers 
and the qualities they should possess, Dr MeDonald 
1s not completely happy, and m one passage he 
lapses into a gibe at the amateur He admits the 
difficulty of recognizing genius , but in claiming that 
the lone research worker has a span of only three 
years in which his ideas are prolific, he seems unduly 
pessimustic He suggests that ın an appropriate 
orgamisation the stamulating contact with other men 
of science and other fields of work can prolong the 
creative life of the mdividual If, as Prof C' J 
Renier wrote in his recent book, “imagination 
nothing but the mobilization of the contents of our 
memory”, there may be something in this view 
Much will still depend, however, on personal qualities 
or characteristics if the effective group co-operation 
and stimulus are to be secured With the exceptional 
worker -and ıb 1s the man or woman with out- 
standing ability ın research that Dr McDonald 
appears to be considering—this cannot be taken for 
granted He recognizes indeed that some seem to 
find impossible the give and take which is required 
m group research, and there are others who will 
require educating in this respect before they learn 
that they, as well as the group, profit from the nter- 
change of ideas and from contact with other brancheg 
of science Some few, indeed, will have no place in) 
the modern scheme of research 

In these highly suggestive papers, Dr McDonald 
has both emphasized some of the most important 
factors upon which success ın research depends and 
has also indicated some of the directions in which 
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still further knowledge 1s required We are still far 
from understanding fully the conditions for the 
stimulation of creative work im scientific research, 
particularly that concerned with several disciplines 
or branches of science 
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THE SEARCH FOR MAN’S 
. ANCESTRY 


Finding the Missing Link : 
By Dr R Broom Pp vi + 104 
and Co, Ltd, 1950) 6s net 


R ROBERT BROOM’s wonderful discoveries 
of the remains of primates in the South African 
cave-deposits durmg the past fifteen years, following 
his most valuable finds of fossil Mammala and 
eptilia, have commanded the admuration and 
giatitude of the scientific world Now, for the 
imstruction of the non-specialist reader, he provides 
an entertaimmg account, ın racy and often extrava- 
gant language of his efforts to discover the con- 
necting lnk (as Huxley and Darwin termed ıt) 
between ape and man Modesty doubtless caused 
him to refrain from entitling his ttle book ‘Finding 
some Missing Links” 

The volume opens with a review of the history of 
discoveries of ancient or supposedly ancient human 
remains, the provenance of which in some cases 18 
doubtful Next, the story of the remarkable finds in 
China and Java, brought up to date, serves as a 
fitting troduction to his fascmatimg description of 
the treasures he has himself unearthed at the Sterk- 
fontein, Kromdraai and Swartkrans caves, and of 
other discoveries at Taungs and Makapan, until so 
recently as 1949 The chief value of the book hes mn 
this first-hand narration of his vigorous, persistent 
and successful labours In the concluding chapters 
he discusses the affinities of the ape-men (as he terms 

_ them grouped as the Australopithecines, after 
Australopithecus africanus Dart from Taungs) that 
he and Piof R A Dart have found, and he includes 
some animadversions on man’s evolution and his 
place among the primates 

Although the author has been publishing his 

§crentifie work for more than half a century, he 
retains much of the energy, as well as some of the 
impatience, of youth Many of his remarks about his 
contemporaries ın the fieldsyof anatomy, archeology 
and geology are deplorable such can be ignored 
except in those cases where the layman ıs likely to 
be misled as to the facts Contemptuous of the 
cautious attitude of many leading authorities, he 
scorns the “suspense account” We must not forget, 
though, that the story of man’s ancestry has such a 
universal appeal that more than ordmary caution is 
necessary when we come to present evidence for 
missing links Dr Broom will not have forgotten 
that the path of progress in the study of primitive 
man 1s strewn with discarded but monitory remains 
lke those of Galley Hill man, Ipswich man and 

. Oldoway man, to mention only a few , that Ecanthro- 
pus, ‘The First Enghshman’, now appears unhappily 
named, and that Pzthecanthropus, the ‘missing link’ 
of the headlines of sixty years ago, has been deposed 
from his crucial position im the geological time-scale 
and deprived of any anatomical claim to be the 
ancestor of modern man Small wonder if the 
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pendulum should occasionally swing too far the other 
way Some such recollections as these will be in the 
mund of the critical reader who peruses this small 
volume 

Although there ıs some difference of opinion 
about the affinities of the Australopithecmes, Dr 
Broom’s conviction that they are allied to man 
rather than to the apes is shared by certain 
other authorities (see Nature, November 4, p 758) 
The names he may attach to his ape-men (like 
Paranthropus and Plesianthropus) matter less at the 
moment than his conjectures about their geological 
age and his observations on the finds elsewhere of 
what were clarmed to be the remains of very early 
man In support of his belief ım the great antiquity 
of the ape-men, for example, he asserts that “We 
know that man of some sort lrved in Upper Phocene”’, 
and then refers to the records of Homo sapiens from 
ancient deposits ın Kenya Here he 1s on unsafe 
ground, for his statement that Kanjera man belongs 
to the “fairly early Pleistocene” ıs m conflict with 
the evidence Even if the fragments of the Kanjera 
skulls were mdigenous to the deposit on or m which 
they were found, the fauna contamed in the oldest 
beds ın the district mdicated an age no greater than 
late Middle Pleistocene, and the stratigraphical 
relationships suggested that the skull-bearmg deposit 
belonged to a younger series—possibly much younger’, 
Other statements made in connexion with the 
Kanam and Kanjera finds are not in accord with the 
facts After declarmg that he has looked very care- 
fully ımto the history of these East African dis- 
coveries, he expresses his whole-hearted belief in 
them and his conviction that the provenance of the 
remains is not ın doubt In view of the weight that 
might be attached to his opmion on this matter, we 
would remark that his mvestigations do not appear 
to have been sufficiently thorough to enable him to 
realize that the “‘critic’’ (whose report? 1s quoted as 
an example of pre-existent bias) had to insist, m the 
face of opposition, that systematic excavations 
(unfortunately not undertaken at the -time of the 
discovery) should be carried out at the supposed site 
of the Kanam mandible m the hope that further 
discoveries would reheve him of the necessity of 
placing ıt ın a “suspense account” Moreover, apart 
from the difficulty that arose from the failure to 
mark the site so that 1t could be identified, the 
geological features of the deposits thereabouts were 
such that ıt was not at all certam that the parent-bed 
of the mandible (a decayed and abraded specimen 
obtamed at the surface by a native boy) could be 
determined positively In fact, the fragment could 
have been younger than, or of the same age as, or 
older than, the bed from the surface layer of which 
it came 

These East African remams provide, then, no 
evidence in support of the view that the Australo- 
pithecines are pre-Plerstocene Nor does the fact 
that the latte: are accompanied by genera of 
mammals now extinct ın South Africa necessanly 
prove great antiquity, although further paleonto- 
logical work may ın time assist ın dating the beds 
There remams the evidence of superposition and 
petrology (and, dependent on the latter, that of past 
chmatic and physiogrephical changes) It would 
have been interesting to know what steps Dr Broom 
has taken to imvestigate the geology of the succession 
of and m the various cave-deposits, and why he 
accepted the surprising statement about Sterkfontem 
that “there was no stratigraphy whatever at the 
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place where I was working” Meanwhile, 1b 18 sats- 
factory to learn from other sources that the Australo- 
pithecine breccia m the Makapan area certainly ante- 
dates deposits contammg the South African hand-axe 
industry of Middle Pleistocene age The existence of 
still older, pebble-tool, etc , industries ıs well known , 
but the relationship that these, assigned to the Lower 
Pleistocene, bear to the bone-breccias has not yet 
been established Simce no implements have been 
found m association with the Australoprthecimes, 1t 
is not unreasonable to infer that these primates were 
too primitive to have been tool-makers, and therefore 
that they lived either ın very early Pleistocene or m 
Phocene times, but such deductions go no farther 
than inference If the Australopithecmes were 
ancestral to modern man (that ıs, missing links sensu 
stricto) and belonged to the early Pleistocene, and if 
the men who made the hand-axes were of sapiens- 
type (as the occurrence of the Swanscombe skull 
suggests), we are faced by a picture of almost meredibly 
iapid evolution If, however, the Australopithecmes 
all date from the Phocene, as some authorities are 
imchned to thmk, our credulity ıs less severely 
stramed, but we still cannot ignore the possibility 
that they are lmks m the anatomical sense only, that 
is, specialized or aberrant types like Sinanthropus, 
Eoanthropus, or Neanderthal man, rather than 
‘geological’ lmks m the direct cham to sapient man 
If they are all Phocene and ancestral, we are left 
with an unbridged gap from Plocene to late Middle 
Pleistocene, durmg which much could have happened. 
Dr Broom has abandoned his earher view that they 
were all Pleistocene, and now offers tentatively the 
succession Taungs deposits (“say 2,000,000 years 
old”), Sterkfontem breccia (“say 1,200,000 years”), 
both supposedly Pliocene, and Kromdraai cave- 
deposits (“not improbably 200,000 or 300,000 years 
later than the Sterkfontein”), of Lower Pleistocene 
age, which would cover part of the gap but would 
1aise again the problem of rapid evolution Incident- 
ally, ıt must be remembered that these figures and 
others in the book are no more than guesswork, and 
the prelummaiy word of caution about them may be 
overlooked or forgotten by the reader entranced by 
their repetition We often tend to lose sight of the 
fact that measured chronology takes us back no more 
than 20,000 (or possibly 30,000) years, beyond that, 
all is speculation until the radioactive mineral tıme- 
scale comes into operation many million years earher 
Extrapolation based on rates of sedimentation, 
weathering and erosion, or on solar radiation—all 
controversial subjects— suggests that the Pleistocene 
may have begun about 500,000 or possibly 1,000,000 
years ago, maybe more, maybe less 

The interesting conspectus with which the author 
concludes his volume, like the discussion ın Prof Le 
Gros Clark’s admurable little guide on the primates 
recently published by the British (Natural History) 
Museum’, makes us reflect on the present somewhat 
curious state of our knowledge of man’s antiquity 
For the time being, ıt 18 necessary to assume that, ın 
different parts of the world, the boundary drawn 
between the Pliocene and the Pleistocene, as well as 
the stages, Upper, Middle and Lower, into which the 
Pleistocene has been divided (frequently on palæonto- 
logical evidence), are severally contemporaneous 
Then we find that, until the evolutionary burst of 
Homo sapiens occurred in late Pleistocene (Aurig- 
nacian) times, when he revealed himself as a highly 
developed tool-maker and artist not without a 
religious sense, the only reasonably authentic skeletal 
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record of his existence 1s provided by the portion of 
a skull from Swanscombe, Kent, believed to be of 
late Middle Pleistocene age, that 1s, about 150,000 
years older if we adopt a length of 600,000 years for 
the whole Period, Broadly, recent analysis im which 
palzontological evidence plays the most ımportanj 
part‘ mdicates that the primitive Pekin Sinanthropus 
was apparently contemporaneous with him, and the 
Java “Prthecanthropus” but little more ancient (early 
Middle Pleistocene) Also approximately con- 
temporaneous was the Piltdown Loanthropus, re: 
cently relegated to the late Middle Pleistocene Yet, 
ımploment-makıng was a well-developed art by 
Middle Pleistocene times, and tools of undisputed 
workmanship are found ım earlier, sometumes much 
earlier, deposits (possibly Lower Pleistocene), although 
no skeletal human remams have been seen m associa- 
tion with them And now, mto one or more of the 
earlier chapters of the story, 1f not mto'the earliest, 
the Australopithecmes must be mtroduced Deprived 
of hoped-for assistance from the more dubig fe, 
records referred to above, Swanscombe man, about” 
whom we actually know very litle, seems at 
present to carry an excessively heavy burden of 
responsibility ın the matter of the antiquity of our 
sapient stock 

Discoveries outside South Africa thus afford no 
help at the moment in placing the Australopithecmes 
in the geological time-scale, or ın assessing their claim 
to be missing lmks All the more urgent, therefore, 1s 
the need for intensive stratigraphical study of the 
deposits ın and near the caves, to be aided ın due 
course perhaps by modern geochemical methods for 
age-determinations, some born of recent isotope 
research The important work of Prof © van Reit 
Lowe and his collaborators ın South Africa encourages 
the hope that hght will eventually be thrown on this 
outstanding problem in the borderland of geology 
and archeology P G H Boswer 


1 See, for example, Kent, P E , Geol Mag ,'79, 117 (1942) 

2 Nature 135, 371 (1935) 

3 See Nature, 166, 216 (1950) 
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FUNDAMENTALS OF PLANT 
PATHOLOGY a 


Principles of Plant Infection ‘ 
A Text-Book of General Plant Pathology for Buo- 
logists, Agriculturists, Foresters and Plant Breeders 
By Prof Ernst Gaumann Authorized English 
edition by Prof Wiliam B Brierley Pp xvi + 543 
(London Crosby Lockwood and Son, Ltd, 1950) 
63s net 


ROF ERNST GAUMANN’s ‘Pflanzhche Infek- 

tionslehre”, which first appeared m 1946, ıs a 
notable contribution to plant pathological science 
masmuch as 1t 1s the most substantial attempt so far 
made to brmg the manifold details of research nto 
one large picture In the words of Prof W B, 
Brierley, who 1s responsible for the English edition, ” 
‘at develops a consistent body of theory which 
correlates the facts mto a logical and explanatory 
system” From time to time, rt 1s true, the progress 
made in certam limited fields has been eritically 
assessed, as in many admurable papers ın the Botanical 
Review , but this book is something very much greater 
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Not merely does ıt brmg together and arrange an 
astonishing mass of data—for which alone workers 
m the subject will contmue for many years to be 
deeply indebted to Prof Gaumann—but also ıb 18 
abundantly mterwoven with omgmal interpretations 
(always to be expected from this author) and unusual 

-points of view These also, as the editor pomis out, 
will prove “a mine of argument and controversy, and 
a source of endless discussion and questionmg-- which 
1s what a book of this kind should be” 

Of the translation, little need be said other than 
that 16 18 very good indeed The original drafts were 
made by a group of assistants, and the whole was 
afterwards revised and ‘homogenized’ by Piof (and 
Mrs) Brieiley This they have done so well that 
there 1s no evidence of its mosaic nature, and the 
text ıs singularly free of those rawnesses which tend 
to crop up in translated versions There are occasional 
misprints, of which the outstanding one ıs “sensu 
stricta’? (headings of all odd-numbered pages fiom 
p 281 to p 351) 

‘Apart from a short account of disease control 
(which 1s almost in the nature of a postscript) the 
subject-matter is arranged ın five long chapters, 
dealing with the mechanism of infection, transmission 
of disease, epidemiology, ‘‘disease proneness” of the 
host, physiological and morphological effects of 
disease, etc The arrangement ıs logical, but ıt does, 
1n fact, lead to a certain amount of repetition Each 
topic is split up, again and agan, so that the table of 
contents comes to wear rather a formidable aspect, 
and there aie still further subdivisions im the text 
One feels that the book ıs over-sectionalzed—that 
distinctions are drawn which are not based on evidence 
of substance and that there are compartments which 
as yet are devoid of bona fide occupants 

This leads to the controversial pots which Prof 
Brierley mentions They are here m abundance, ın 
looking through the text, I have noted more than a 
hundred such places—places where I would query 
either the value of some data or the conclusion drawn, 
or the use of a word, or suchhke The language 1s 
often teleological, but we are told in the preface that 
it 18 not to be so considered One rather wonders 
then how it ıs to be considered It is obviously 
umpossible to set out these criticisms here, but they 
will occur to any student who reads carefully 

On the matter of termmology, with which this book 

—s heavily loaded, there will no doubt be differences 
f opmion Prof Gaumann borrows freely from 
uman medicine, and this ıs in conformity with his 

marked tendency to bring animal and plant pathology 
into the same pattern, ın some cases rather mcongru- 
ously Other words are his own mvention Many of 
these, one feels, are superfluous, and their effect is 
often. merely to lengthen the argument and nothing 
more Prof Gaumann’s acute mind revels ın fine 
distinctions, and he adopts or coms the appropnate 
words It is almost with pleasure, therefore, that 
one finds that even he occasionally nods Thus, in 
the first sentence of the book, the word “‘mfection” 1s 
apphed to the first of the five phases or stages of an 
infectious disease, on p 36 ıt has come to cover the 
first two stages, and in the title of the book it ıs 
clearly mtended to cover all five 

There remains the question of what kind of student 
will read his Gaumann with profit The title-page 
speaks of 1t as a text-book for agriculturists, foresters 

(and others) I have no wish to disparage these 
people when I say that they would make httle head- 
way with'1t or get much of the specific information 
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which would help them m then type of problem The 
book is essentially for the plant pathological specialist, 
and for the more academically minded one at that 
It has its uneven patches, and parts of ıt could be 
pruned away with advantage Nevertheless, in its 
general scope and execution, 1b 1s a brilhant piece of 
work, and one which will undoubtedly stimulate and 
guide the plant pathological research of the futuro 
W Brown 


FUNDAMENTALS OF ADVANCED 
ORGANIC CHEMISTRY 


Advanced Organic Chemistry 
By Prof G W Wheland Second edition Pp 


x1+799 (New York John Wiley and Sons, 
Inc , London Chapman and Hall, Lid, 1949) 
64s net 


T the outset of his postgraduate tiammg in 
organic chemistry, many a serious student must 
feel a desire to retrace a portion of his previous path 
as an undergraduate m ordet to make a more 
determined effort to apprehend the underlying prin- 
ciples of the science which, owmg to the congested 
curriculum of degree courses, he has necessarily 
considered mainly from the descriptive pomt of view 
He would find the 1equirements of this undertaking 
provided m a most mteresting and comprehensive 
manner by Prof G W Wheland’s thought-provokmg 
book which now appears m its second edition Rather 
than bemg an elaboration of facts, this volume 
attempts to place the simpler chemistry already 
learnt on a sound theoretical basis The treatment 
ls non-mathematical and “the primary guiding and 
unifying principle is the structural theory 1n its 
bioadest sense” 

The first half of the book 1s devoted to a clear and 
eritical review of the structural theory The first 
chapters describe the forces binding atoms into 
molecules, the loose forces between molecules and the 
forces binding molecules mto addition compounds, 
for example, the hydrogen bond The spatial dıs- 
position of atoms ın organic molecules is then 
discussed at length ın five mteresting chapters to 
form what must be one of the best summaries of 
stereochemistry ın the English language Discussions 
of steric strain and steric hindrance brought about 
by the interaction of atoms, and of the modification of 
‘classical’ structures of molecules by resonance, form 
the subjects of the next two chapters Excellent 
sections on molecular rearrangements (130 pages) and 
tautomerism (65 pages) then follow, and the book 
closes with a chapter on free radicals 

Throughout, the text 1s liberally supported with 
references to the original literature, mmcluding the 
most recent publications In places, the emphasis on 
structural considerations has resulted im other 
physical evidence bemg overlooked For example, ın 
the account of the Walden mversion only one para- 
graph ıs devoted to a discussion of the mechanism of 
the phenomenon, the kmetie evidence for this being 
largely lost sight of This, however, ıs but a mimor 
eriticism of an excellent book which can be un- 
reservedly recommended to chemists for developmg 
their critical outlook and mereasing their real 
understanding of a fascmating branch of natural 
knowledge 
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Principles of Organic Chemistry 

By Prof John Leo Abernethy Pp vm+317. 
(Philadelphia and London W B Saunders Co, 
1949) 20s 


HIS is an elementary text-book designed to 

cover a first-year course of some nmety lectures 
on orgamic chemistry On the whole, the treatment 
is orthodox, although the placing of emphasis is 
sometimes unusual, as a result, perhaps, of the 
author’s “careful selection of topics, elamimating much 
of the material that tends to make organic 
text-books encyclopedic sources of information, dis- 
couraging to the begining student” 

The book begms with a brief exposition of the 
Lewis electronic theory and then deals with aliphatic 
compounds with reference to their functional] groups 
Tautomerism 1s briefly mentioned , but ın this con- 
nexion neither acetoacetic ester nor malonic ester 18 
described, in spite of their theoretical interest and 
their practical utilty The structure of benzene 1s 
presented from the resonance pomt of view, and the 
problem of aromatic substitution explamed on the 
principle of alternating polarity m a conjugated 
system Aromatic compounds are dealt with m 
twenty pages and heterocyclic compounds in eight , 
but protems, dyestuffs and oxidation-reduction 
reactions receive special treatment 

Nevertheless, the author achieves much m packmg 
the bare, sometimes very bare, bones of organic 
chemistry ınto so small a compass The early emphasis 
on nomenclature and formulation—so often a stum- 
bling block to the beginner—and the useful problems 
collected at the end of each chapter are weleome 
features The book 1s well produced and notably free 
from misprints, but on pp 152-3 tert-pentyl occurs 
no fewer than seven times when sec-butyl 1s clearly 
intended 


Electronic Interpretations of Organic Chemistry 
By Dr A Edward Remick Second edition Pp 


vu+600 (New York John Wiley and Sons, 
Inc , London Chapman and Hall, Lid, 1949) 
48s net 


N this second edition of his book, Prof A E 
Remick has enhanced the value of the well-known 
first edition by a revision of the whole text and the 
addition of a new chapter entitled “Some Con- 
tributions from the Field of Stereochemistry” This 
has been achieved, while keeping the book within a 
reasonable size (and price), by severely abridging 
the historical introduction and omuttmg some 
appendixes 
The opening sections ın general follow the historical 
development of electronic organic chemistry Early 
theories of the reactivity of molecules are discussed, 
together with their translation into terms of electron 
shift and electron availability, by the application of 
the electronic theory of valency enunciated by Lewis 
An account of the modern theory of this electron 
shift is then given and the theory shown to be firmly 
based by the presentation of supportimg evidence , 
this occupies the remainder of the first half of the 
book The principles are then applied to electron- 
sharmg reactions involving heterolytic bond fission, 
aromatic nitration and sulphonation, the extensive 
work on the substitution reactions of alkyl halides, 
ester hydrolysis, elimination reactions, ete, and to 
electron-pairing reactions involving homolytic forma- 
tion and fission of bonds Finally, the bearing of the 
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theory on some branches of electrochemistry 1s 
discussed 

This book provides one of the best surveys of the 
uses of the electronic theory m organic chemistry— 
a field of speculation m which different schools have 
a tendency to use ther own termmology and not 
infrequently disagree on mterpretation of results > 


Physics Tells Why 

An Explanation of some Common Physical Phen- 
omena By Overton Luhr Pp 1x+3887 (London 
George Allen and Unwin, Ltd, 1947) 16s net 


N this book Prof O Luhr, who unfortunately died 

before publication, set out to provide an inter- 
esting and a popular study for the layman without 
the use of the mathematics which must of necessity 
accompany a serious study of formal physics His 
aim is to explam in a simple fashion many of the 
common physical phenomena ın relation to everyday 
life, and ıt must be readily agreed that he has pro- 
duced a very readable and interesting book coverine 
many branches of physics pe 

With the aid of simple and orginal diagrams, the~ 
author discusses both natural and man-made physical 
phenomena in language that a young student and 
the layman can easily follow, and into the 359 pages 
he has crowded an amazing amount of nformation 
A further mteresting feature of this well-written book 
1s the group of short questions and answers at the 
end, the keen reader ıs able to test how much know- 
ledge he has assimilated 

Smee the tıme when the book was first published 
in 1943, two new chapters have been included dealing 
with more recent developments such as radar, jet- 
propelled aircraft, atomic energy, ete, and these 
conform in style to the general character of the rest 
of the book 


The Honeybee 

An Introduction to her Sense-Physiology and Be- 
haviour By © G Butler Pp vii+140+6 plates 
(Oxford Clarendon Press, London Oxford Unı- 
versity Press, 1949) 10s 6d net 


R C @ BUTLER has written a comprehensive 
survey of what is known of the sénses and 
behaviour of the honey bee, especially the behaviour, 
about which much has been learned in recent years 
The knowledge is hard to come by without the help 
of such a guide as this A better understanding of th 
habits, abilities and limitations of the honey bee r 
the collection and utilization of nectar, pollen anu. 
water is of the first importance to the practical bee- 
keeper, but the story will be welcomed by all 
interested ın the insect world, whether as naturalists, 
physiologists or biologists 
Any such study must be coloured somewhat by the 
predilections of the author, so naturally the best work 
is found in those fields ın which the author and his 
colleagues have been active Anyone will have 
trouble, ın the present state of knowledge, m mter- 
preting what 1s known of vision in insects, but I am 
unable to accept either that the bee sees grey at the 
red end of the spectrum or that 1t 1s materially short- 
sighted Some figures will require reconsideration , 
compare, for example, the data on pollen loads given 
on pp 79 and 131 One dare not look twice at the > 
bee illustrated on the publishers’ dust cover, but it 
would be wrong to cavil at a few details in a work 
which must have mvolved great labour, 1s generally 
well done, and should satisfy a wide demand 
E B WEDMORE 
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APE OR MAN? 
By Dr. R. BROOM, F R.S., and J. T. ROBINSON 


N_1925, Prof Dart announced the discovery of a 
new type of hıgher primate that seemed to be 
somewhat intermediate between ape and man This 
was the skull of the Taungs child which he called 
australopithecus africanus For some years there was 
considerable dispute between those of us who regarded 
the little skull as that of a being closely allied to the 
ancestor of man, and those who considered it only a 
variety of ape, allied to the chimpanzee, which by 
paiallelism had come to resemble man in many 
characters 
Since 1936 we have made a large number of new 
Bvovencs and this group of higher primates 1s now 
known by many skulls and skeletal remains of adults 
of a considerable variety of forms which we think 
should be placed m different genera and species 





Tig 1 Attempted restoration of seven-year-old male Paranthropus 
crassidens (4 natural size) ‘The skull is almost complete, but the 
top is much crushed down on the base The mandible is drawn 
from the jaw of another child As restored the brain would be 
more than 700 oc 
“+ In the past two years we have discovered a number 
of nearly complete skulls which give us a new picture 
of the origin of man When the only known skulls of 
our so-called ‘ape-men’ had brams of between 450 
and 650 c c , those who said they were only apes and 
had no close relationship to man seemed to have 
some case But now that we have skulls with brains 
of 750, 800 and possibly 1,000 cc., we seem to be 
dealing with bemgs that have some claim to be 
called human 
Recently we have found five skulls with fair-sized 
biains One 1s a child skull with a brain of perhaps 
600 c c , and one that of a child with a brain of about 
700 or 750 ce Then we have two nearly complete 
female skulls with brain cases which we estimate at 
about 800 or 850 ee Each skull lacks the occiput, 
but ıs otherwise nearly complete although somewhat 
ciushed It wil take some time to reconstruct an 
unerushed skull, but we seem very safe in considering 
that ıt had a brain of more than 800 ce 
In structure the skulls are very teresting The 
face is flat and bioad Above the eyes ıs a transverse 
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supraorbital ridge, but ıt ıs more slender than m 
Pekin man, and a little lke that of Puhecanthropus 
There is practically no brow The temporal muscles 
must have been relatively very large, and they 
passed up to the top of the skull as in male gorillas, 
and were separated by a bony sagittal crest rising 
about 12 mm above the general surface of the 
skull The ear region and the glenoid are almost 
typically human, and there is a large mastoid process 
and well-marked mastoid notch 

The palate and teeth are essentially human, and 
the incisors and canines would be accepted by most 
dentists as human teeth 

We have a perfect female mandible with all the 
teeth in perfect condition and a number of other jaws 
in fairly good condition One strkmg feature is that 
all the jaws have some mdication of a chin, and one 
has a typical human chin with a well-marked mental 
prominence If we did not have the whole symphysis, 
which is very thick, and the molar teeth, which are 
certamly those of Paranthropus, we might suspect 
this jaw to be that of a Homo 

Then we have a very fine pelvis It has a laige, 
wide ummm, practically human and not at all ape-like, 
with an ischium that is not human and which also 
differs considerably from that of the Sterkfontem 
ape-man Plesianthropus 

When Dart described the Taungs ape-man the 
large majority of men of science ın the northern 
hemusphere were of opinion that it was an anthropoid 
ape alhed to the chimpanzee and gorilla One went 
so far as to call it a “dwarf gorilla” But soon one 
or two came to the conclusion that, if an anthropoid 
ape, it ıs the one known that ıs nearest to man But 
most anatomists apparently took little ınterest in 
the skull 





Fig 2 Restoration of skull of female Paranthropus crassulens 

@ natural size) The skull ıs satisfactorily known except the 

occiput, but is considerably crushed The mandible ıs perfect, 

but is that of another individual As restored the brain would be 
more than 800 ce 
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In 1936 the senior author started 
a search for an adult skull, as the 
child skull did not seem to be under- 
stood, and a fairly good skull of an 
adult allied. to the Taungs child was 
found on August 17 at Sterkfontem 
This was made the type of Ples- 
anthiopus transvaalensis Two years 
later another type of skull was found 
at Kromdraai, and named Pa- 
anthropus robustus Some anatomists 
m Britain and America assumed 1b as 
probable that the two adult skulls 
were merely adults of the Taungs 
species Then in November 1948 an- 
other new type was discovered at 
Swartkrans and called Paranthropus 
crassudens Even now there are, we 
believe, many who consider that all 
our types are at most only species of 
Australopithecus, and a few still hold 
' that they are all anthropoid apes A 
considerable number of men of science 
fiom America and Europe have 
visited South Africa to examine our 
specimens, and we think all who have 
taken this taouble have gone back 
convinced that at least we have the 
remains of beings that were much 
more human in structure than any 
known. living or fossil apes 

Opinions still differ considerably Some have 
argued that all our ape-men are true human beings 
Some—a very few, we believe—consider they are 
anthropoid apes Probably most prefer to wait, and 
call them ape-men 

Plesvanthropus has a female with a bram of about 
500 cc, and this seems to us a bram scarcely large 
enough to entitle ıt to human status—though ıt may 
be in the human line 





Fug 3 Restoration of skull of male Swartkrans ape-man Paran- 


thropus crassidens (4 natural size) Only lower jaw and face are 
known As restored the brain would be about 1,000 cc, and 
thus well within the human range 
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Fig 4 (A) Right pelvic bones of Swartkrans ape-man, 
of old female orang Both one third natural size, and similarly onentated in 
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(B) right pelvic bones 


plane of ium 


Parantliopus crassidens we now know fairly well 
It has a biam of about 800-850 ec m the female, 
and perhaps more than 1,000 cc m the male Even 
ın the female it has a large bony sagittal crest It 
has milk teeth differmg so much from those of 
Plesianthropus and Australopithecus as to seem to 
confirm the correctness of placmg 16 in a distinct 
genus Its pelvis ıs also different in important details 
fiom those of both Ples:anthiopus and man 

The question now arises—must Paranthopus 
crassidens, with a brain well im the human range, be 
called an ‘early man’? It ıs clearly an ape-man 
that has by a mutation developed a large brain— 
possibly in structure a human bram, and one might 
argue that ıt ıs an early type of man—perhaps the 
ancestor of man 

Again, the teeth seem to solve our problem 
Australomthecus and Plesianthropus have remaz kkabley— 
milk pre-molar teeth Man has exactly the same type 
But Paranth opus has a more primitive type, so that 
16 seems more probable that man (Homo) has evolved 
from a Plesranthiopus-like type than from a Paran- 
thropus 7 

Possibly we are correct in assuming that there lived 
im South Africa a million or perhaps two million years 
ago a family of higher primates, not closely related 
to the living anthropoids, but perhaps evolved from 
a very early anthropoid or even a pre-anthiopoid by 
a different line, that this line early became bipedal 
and soon used the hands for tools and weapons, and 
that one branch of this family, about Upper Pliocene 
times, gave rise to man There is no doubt the 
family vared greatly, and the safest conclusion to 
which we can at present come 1s that of the writer 
im The Tomes of July 28, who says ‘It seems clear ` 
that the Australopuhecne as revealed up to now 
were ‘almost man, and their presence in the Trans- 
vaal a mullion years ago strongly reimforces the 
possibility that something which we should recognize 
ag man was first evolved in Africa” 
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AUTOMATIC CONTROL SYSTEMS 
By Pror A. TUSTIN 


University of Birmingham 


A control was the subject of a paper 
m Section G (Engmeermg) of the British 
Association at this year’s meeting at Birmmgham 
It has since been the theme of a very well-attended 
conference at the University of Birmingham, and 
next year (July 16-21) ıt ıs to be the topic of a 
conference which 1s being arranged by the Depart- 
ment of Scientific and Industral Research The 
interest in the subject ıs world-wide, and 1s not 
confined to professional engmeers 
This spate of mterest and activity, like most 
spring tides, ıs due to @ conjunction of causes 
War-time developments such as automatic aircraft 
trackmg, the guidmg of flymg-bombs, automatic 
gun-laymg and many others led to a clearer under- 
~‘anding of what was possible, and suggested many 
dustrial applications of the same principles 
‘New possibilities have been opened up by progress 
in developments of thermionic amplifiers, and the 
theory of amplifiers and filters, and by the appearance 
during recent years of a series of new forms of 
amplifier for larger powers These include many 
varieties of rotary amplifier, such as the ‘metadyne’, 
the ‘amplidyne’, the ‘rototrol’ and the ‘magnavolt’ 
There ıs also the magnetic amplifier—a development 
of the saturable reactor—and various controlled gas- 
discharge devices, such as the ‘thyratron’ and the 
grid-controlled rectifier 
A good deal of the present mterest ın automatic 
control arises from the fact that speciahsts ın every 
branch of industry are askmg whether some par- 
ticular process can be done better under automatic 
control than under human control They sometimes 
ask whether automatic control may make possible a 
precision and speed which no human operator could 
approach 
The recent developments m automatic control have 
been of mterest to many scientific workers outside 
the field of engmeermg because of certam very 
strikmg analogies, and m a limited sense identity of 
principle, between the engmeers’ ‘closed sequence 
controls’ and a variety of phenomena in physiology, 
neurology, biology and economics which are some- 
rhat analogous to ‘situations of control’, and which 
are characterized by the occurrence of oscillatory 
variations or instability 
The concept which has clarified the engimeers’ 
approach to control problems, and which 1s equally 
applicable to this wide range of phenomena in other 
fields, 1s that of a ‘closed sequence of dependence’ In 
seeking to describe the behaviour of any system, one 
may characterize its state by the values of a number 
of quantities or variables The equations describing 
the system state how the value of each variable 1s 
determined by one or more of the other variables 
It is very ilummatmg to represent the ‘scheme of 
dependence’ diagrammatically as in Fig 1 Here 
various interdependent quantities in a system are 
represented by the circles, and @ line with an arrow, 
- from B to C, for example, means that C 1s dependent 
on B, and alongside this arrow may be indicated (by 
the equation or an equivalent operational symbol) 
how the variation of the quantities are related Such 
a diagram is simply a particular way of writing down 
the set of equations of the system It makes visible 
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Scheme of dependence with a closed sequence 
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a distinction which 1s of great importance mm respect 
to the behaviour of such systems, namely, the 
existence or non-existence of any ‘closed sequence of 
dependence’, such as the sequence B-C-—D-~H-B in 
Fig 1 

The significance of this distinction 1s that systems 
the scheme of dependence of which meludes one or 
more closed sequences are lable to show various 
forms of ‘self-excitation’ If the quantity B m Fig 1, 
on mecreasing, causes, via the closed sequence, and 
subject to some time delay, an mcrease in B, then 
the behaviour of the system may, on certain con- 
ditions, be a sustained or cumulative increase mn the 
value B A kitten chasing its own tail ıs a good 
example of such a closed sequence system We do 
not know what mathematical function would best 
describe the dependence of the activation of the 
kitten on the proximity and velocity of the tail, but 
the rate of gyration has been observed to rise to a 
considerable value, no doubt limited on account of 
the non-linearity of this dependence 

If, on the other hand, the response or ‘feedback’ 
via the closed sequence 1s not positive (or cumulative) 
but suppressive, self-excitation 1s still possible if this 
response 1s delayed ın time, but in this case 1b 1s 
oscillatory, at such a frequency that the feedback 18 
delayed in phase by 180°, and so 1s cumulative at 
that frequency 

Most control and regulating devices have ‘schemes 
of dependence’ of the same basic pattern as that 
given as Fig 1, because they are ‘error actuated’ 
systems For example, consider the auto-pilot of an 
aircraft A device ıs provided that ‘measures’ the 
error € of direction of flight from a required angle 8, 
(relative to the axis of a gyro-compass) If the 
direction of flight ıs 6) then £ = 9,-68, The error « 
1s caused to determine the angle of the rudder, which 
in turn determines the rate of turn of the aircraft, 
and so determmes the variation of ð, and the 
direction of variation 1s, of course, made corrective 
The basic ‘scheme of dependence’ ıs then as shown 
in Fig 2 

The arrows from € to 6; and from 6; to 95 repre- 
sent respectively the dependence of rudder angle on 
the error, and the dependence of direction of flight 
on rudder angle Both these dependences involve 
time-lags, and the closed loop 1s suppressive Thus 
the system is capable of self-oscillation if the response 
round the closed loop 1s sufficiently great at the 





Direction 
flight 


Fig 2 Scheme of dependence for an automatic pilot 
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frequency at which the phase-lag 1s 180° Thuis sets 
a limit to the accuracy of control possible Tıme- 
delays m the response of the ‘control sequence’ are 
the enemy of accurate control 

Present developments in automatic control largely 
centre around the search for means of amplifymg 
power without undue time-delay The thermionic 
amplifier ıs ideal for low-power stages, for its time- 
delays, ın this context, are neghgible The high- 
power stages must, however, provide the required 
output, and in some applications, such as varying 
the ‘draw’ or tension m a steel-rolling mull, hundreds 
or even thousands of horse-power may be required 
No means has yet been devised of obtammg con- 
tinuous control of large powers which 1s instantly 
responsive to control signals of small power These 
time-delays are usually due to storage of energy m 
the apparatus corresponding with each merease in 
output, and obviously such energies cannot ın practice 
be built up mstantly when some low-power imput 
quantity changes, because such an instantaneous 
change would imply an infinite source of power To 
a limited extent these supplementary energies may 
be supplied from the output or high-power end of the 
sequence, and this 1s the basis for the use of ‘supple- 
mentary feedsback’, but the possibility of such 
further closed loops introducmg new problems of 
stability will be obvious 

The occurrence of such closed sequences of depen- 
dence ın many fields outside engmeering would be 
expected In the neuro-muscular systems of animals 
many examples occur Derangement of such systems 
may produce characteristic oscillatory phenomena, 
such as tremors, or that periodic vanation of 
breathing-rate known as Cheyne-Stokes respiration. 
In biology, the oscillations of competmg populations 
may be described in this way In economies, J M 
Keynes displayed the mechanism of the economic 
system as that of a closed-loop system, although he 
did not use this term ‘The piimcrpal closed sequence 
1s level of meomes — expectation of profit — rate of 
investment — level of incomes There ıs also a 
sequence of higher periodicity, namely, mcome— 
spending — production of consumption goods — income 
Economists now appear to accept the general ımphı- 
cations of this closed-sequence situation, and the 
implementation of a full-employment policy largely 
depends on this recognition ; but they appear to find 
difficulty ın discovering, by field-studies or otherwise, 
the essential data relatmg to the time-functions 
involved ın these dependences If they could suggest 
possible forms for these time functions, electronic 
models could easily be contrived that would sumulate 
the behaviour of an economic system for which they 
applied 

An advantage of recognizing the significance of 
closed sequences of dependence wherever they occur 
is that such recognition immediately makes available 
all the apparatus of analysis that has been built up 
around the engineer’s problems, mncluding the feed- 
back amplifier Particularly m the case im which the 
dependences, for some range of variation, are approxi- 
mately linear, a great wealth of mathematical 
apparatus exists, which provides the answer to almost 
all questions likely to be of mterest Even when 
non-lmear relations are involved, both useful methods 
of attack and a few useful general results are avail- 
able, and m all cases, however complex, there are 
possibilities of semi-experumental investigation using 
electronic or other analogues It is to be hoped that 
teachers of physics, mathematics and engmeering will 
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pay more attention to the concept of the closed 
sequence and its implications, not only because of 
its already very great umportance in many fields of 
technology, but also because 1t provides an excellent 
example of a concept extending over a very wide 
range of phenomena, and provides a simple approach 
to many topics m applied mathematics, which 1s of 
pedagogic value 

There are two aspects of the study of closed- 
sequence systems which should be specially men- 
tioned, because they are being actively investigated 
at the present time The first is the application of 
automatic control m the chemical industry, and the 
control of chemical processes by measurement of 
physical quantities that mdicate the state of material 
undergomg continuous processing, and regulation of 
temperature, flow, pressure and so on m accordance 
with these measurements This field has its special 
difficulties because of the very long response-delays 
involved, and because of non-lmearities m the 
response characteristics A second field of present. 
importance, m relation to defence as well as 
industrial problems, is the behaviour of conti’, 
which mvolves a human operator, that 1s, manual 
control This situation mvolves a closed sequence 
via the dependence of the action of the operator on 
the quantities (meter readings or other mdications) 
which he recerves As such responses, even of a 
highly tramed operator, mvolve irreducible tıme- 
delays, the possible accuracy of manual control 1s 
limited ‘This situation arises, for example, un the 
control of high-speed aircraft from instruments, or in 
the laying of a telescope on a moving target There 
1s great mterest ın the processes by which, m the 
course of traming, well-determmed patterns of 
response are developed, and it may be expected that 
progress will emerge from such studies both ım 
improvement of trammg methods and in the 
improvement of control characteristics 
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BRITISH EMPIRE CANCER 
CAMPAIGN 
ANNUAL REPORT FOR 1949 


HE twenty-seventh annual report of the British 
Empire Cancer Campaign* ıs a substantial 
volume of 363 pages, giving an account of the bio- - 
logical, chemical, physical and clinical mvestigations 
supported by the funds of the Campaign (includmg 
administration and appeals, £212,000 were disposed 
of in 1949) No single reviewer could adequately deal 
with all four categories of research , moreover, com- 
pression and selection in this article, dictated by 
lumitation of space, will leave many interesting topics 
unmentioned 
The rank growth of some Imes of cancer mvesti- 
gation, particularly on the carcmogens and on tumour 
imhibitors, has rapidly led from discovery to the 
developmental phase, where a considerable proportion 
of the pubheations describe detailed methodical 
vanations of conventional types of expermment 
Interest has been stimulated by the mtroduction of . 
modern physico-chemical theory in studymg the 
relation of structure to activity of caremogens and 
tumour inhibitors The section of the report dealing 
* British Empire Cancer eee d 


covering the Year 1949 Edited 
(11 Grosvenor Crescent, London, W 1 
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with this branch of work 1s decidedly technical and 
will probably be beyond the scope of those readers 
whose physico-chemical education 1s a thing of the 
past The explanation for the somewhat esoteric 
quality of this material 1s, of course, that the annual 
_geport of the Campaign ıs mtended not only to give 
a general survey of the researches financed by 1ts 
grants, but also to act as an mternal bulletin for its 
own specialized investigators It might perhaps be 
pointed out that physics and chemnstry are well- 
developed sciences, whereas oncology has had barely 
half a century of pamfully difficult progress ın which 
to achieve half a dozen major discoveries 
In previous reviews of the annual reports (see 
Nature, 159, 527 (1947); 161, 385 (1948), 164, 528 
1949)) the writer has indicated the prmerpal Imes of 
investigation and development followed at the 
present time by the Campaign’s centres of research, 
and has demonstrated that these lines are also pur- 
sued by cancer research workers mternationally. The 
7 le ges are carcinogens and carcinogenesis, 
is otherapy, the biochemistry of tumour and 
patient, and sex hormones ın cancer, in the sphere 
of physics, the radioisotopes, the mechanism of the 
action of radiations and the development of radio- 
therapeutic technique, and thirdly, mvestingation of 
a clmical and pathological type 
The Campaign’s climical committee report is @ 
lengthy document of fifty-seven pages, a “detailed 
statistical analysis of 242 cases of sarcoma of the 
soft tissues and of 132 cases of sarcoma of bone” It 
is from this kind of data that generalizations of 
extraordinary interest emerge, such as, for example, 
the relation of the patient’s social class to cancer of 
the skin, of the penis, scrotum or cervix, and of the 
alimentary tract 
Radiological advances show a rapidly mcereasing 
use of radioisotopes, for example, bromme-82, phos- 
phorus-32, sodrum-24, 10dine-131, zinc-65, sulphur-35, 
cobalt-60, potassrum-40, radioiridium, radiotantalum 
and heavy nitrogen Sodium-24 has been employed 
to irradiate cancers of the bladder by msertmg mto 
that organ a bag contamung a solution of the radio- 
active salt, and also for measuring the effect of adrenal 
corticosteroids on the excretion of sodium from 
adrenalectomized rats, 10dime-131 is used for the 
treatment of thyroid cancer and of lymphadenoid 
oitre , cobalt-60 ıs now considered as a substitute 
jor radium, for ıt can be manufactured in the atomic 
pile, a study of the distribution of zinc-65 mjected 
into the system has been undertaken on the grounds 
that the higher zme content of some tumours might 
to some degree reahze what has long been the aim 
of radiotherapists, namely, the exclusive irradiation 
of the tumour This idea was, naturally, first applied 
to 10dme-131 m the treatment of cancer of the 
thyroid 
Phosphorus-32 as phosphate has been given orally 
to patients suffermg from polycythemia and chronic 
myeloid leukemia, the isotope can be detected in a 
limb opposite to the mjection site ın a few seconds, 
and im thirty minutes the uptake in the extracellular 
fluids ıs complete By labelling antigens and anti- 
bodies with iodine-131, phosphorus-32 or sulphur-35 
7 mtroduced mto the protein molecule, experiments 
are being done on the fate of these substances in the 
body Radiation from potassium-40 shows that “the 
average dose to human tissue due to B and « rays 
from their potassium content (1e naturally occurring 
K* isotope) is estimated as approximately 3 6 x 
1075 r/day, that ıs, one third that received m the 
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same time from cosmic radiation at sea level” In 
expermments on the synthesis of the protem com- 
ponent of nucleoproteins, glycine labelled with heavy 
nitrogen (nitrogen-15) was myected mto irradiated 
rats, which were then sacrificed and the tissues 
assayed for nitrogen-15 Radioisotopes as therapeutic 
agents necessitate certam precautions , for example, 
if thyroidectomy has to be performed on a patient 
who has been treated with 10dme-131, the mstru- 
ments, gloves, dressmgs and towels used during 
the operation have to be carefully monitored and 
decontaminated 

The brilhant results achieved by antibiotics has 
naturally raised great hopes that the same successes 
will attend the search for chemotherapeutic com- 
pounds for cancer Ths urgent purswt shows no 
sign of slowing down Certainly, the nitrogen mus- 
tards, the sex hormones (natural and artificial) and 
urethane have given dramatic, albeit temporary, 
clinical improvement But unfortunately the mus- 
tards are violent poisons, and the sex hormones fail 
after a time because the tissues of the patient 
learn to adjust themselves to the new hormonic 
environment 

The chemotherapeutic potency of compounds is 
bemg mvestigated ın the laboratory by reference to 
ther nucleotoxic and radiomimetic activity and by 
the arrest of mitosis in chick fibroblasts in tissue 
culture, by their effect on the growth of broad bean 
root, by the capacity to mactivate hemolytic com- 
plement and by their combination with proteims to 
grve products with immunologically different char- 
acteristics Among the latest anti-cancer drugs are 
folie acid analogues and other pterins, the ironical 
circumstance has arisen that anti-pterms are also 
bemg used for cancer chemotherapy (that 1s, analogues 
of the type of ammo-ptermis which compete with 
pterms ın the tissue processes) The newer tumour 
inhibitory substances unclude some which have been 
synthetized, bearing m mind the structural formula 
of colchieme, others are 4-ammouracil and some 
compounds of the pyrimidine type , certain fractions 
of wool fat separated by crystallization from different 
solvents, chromatography and high-vacuum distil- 
lation, and, lastly, the alkaloids extracted from 
ragwort (Senecio »Jacobea) (which give an old- 
world flavour to this catalogue of anti-cancer 
drugs) 

Apart from research and development m the field 
of radiology, carcmogenesis 1s probably the most 
popular theme of mvestigation The nitrogen mus- 
tards have proved to be powerful carcinogens when 
mjected mto rats and mice The search for an 
explanation of caremogeme action is bemg carried 
on via a number of routes, for example, by an exam- 
ination of the metabolic products from caromogeme 
hydrocarbons given to rats and rabbits, and by a 
comparison between the order of biological actavity 
of a chemical series of carcmogens and the order of 
their reactivity with perbenzoic acid The idea that 
parallelisms of this kmd (chemical, biochemical or 
physical) would suggest a mechanism of caremo- 
genesis underlies a great deal of the expersmental and 
theoretical research m this unportant branch 

The conclusions drawn from Berenblum’s highly 
suggestive and origmal work on the mechanism of 
tumour induction have been criticized by Gwynn and 
Salaman Berenblum’s method, very briefly, 1s to 
pamt a solution of carcmogen (for example, methyl- 
cholanthrene) once only on the skm of a mouse 
When at any time later (a few days up to sıx months) 
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the same area 1s painted with a co-carcmogen—croton 
oil—tumours arise after an mterval, mdependent of 
the gap between methylcholanthrene pamtmg and 
the beginning of pamting with croton oil Beren- 
blum’s mterpretation ıs that paimting once with 
carcimogen suffices irreversibly to mutate a few cells, 
the great majority of the cells painted returning to 
normal, when the skm is later treated with co- 
earemogen, these mutated cells begin to grow as 
tumours Carcmogenesis thus 1s & two-stage process, 
‘Snitiation’ and ‘development’ Gwynn and Salaman, 
using Glucksmann’s technique of differential cell 
counts on small pieces of skm removed at biopsy, 
find that the whole area of skm reacts to treatment 
with croton oil by a rapid rise ın the restmg cell 
percentage In other words, although after a single 
‘painting with methylcholanthrene the skin appears 
to return to normal, that normality depends on the 
technique used for its examimation However, this 
criticism does not disprove Berenblum’s hypothesis , 
it suggests the need for support by subsidiary hypo- 
theses, a fate which has overtaken other speculations 
in cancer research 

Industrial cancer ıs bemg attacked by a study of 
bladder cancer ın the dyestuffs mdustry, where 
B-naphthylamme is known to be a dangerous mter- 
mediary m manufacture It 1s to be hoped that the 
publicity given by imdustrial mvestigation and by 
experiments on laboratory animals will lead to this 
amune bemg generally prohibited ın mdustry Cancer 
of the hands and arms in engimeermg where lathe 
operators become splashed with cuttimg ous ıs bemg 
investigated by three groups of workers whose aim 
is to provide formation for the Medical Research 
Council, which will then advise the o1] companies on 
what types of oil can safely be incorporated m 
cutting oils 

Sr Ernest Kennaway’s contribution to the report 
18, as usual, of special interest He has mvestigated 
the relation of the hygieme measures laid down by 
religious practice to (1) the lower incidence of cancer 
of the cervix m Jewish women (lower, that 1s, than 
m non-Jewish women), and (2) the 1mmunity of 
Jewish men to cancer of the penis 

Sır Ernest, ın a study of the causes of the great 
imerease m lung cancer m recent years, concludes 
that a case can be made out for an increasing pollution 
of the atmosphere and in the smoking habit The 
conditions of temperature and oxygenation durmg 
tobacco smoking do not yield measurable amounts 
of benzpyrene, and he implies, although he does not 
state, that the carcmogenic agent might be the 
mimute amount of arsemc m the tobacco which 1s 
apphed in the insecticidal spraymg of the growmg 
crop 

Experiments with the same perspective, which 
could be described as factors inedaily life as causes 
of cancer, have been carried out by Cornelia Hoch- 
Ligeti, who fed the fiery chilis (Capsicum frustescens 
and Capsicum annuum) to rats Twelve out of 
twenty-one rats showed some neoplastic changes in 
the hver (multrple cystic cholangiomata, solid 
adenomata) or adenocaremomata of the bile duct 
She states “A decision has not yet been reached as 
to whether chill should be considered a specific 
earemogen or whether a deficiency m the diet, or a 
deficiency aggravated by chilh actmg as a non- 
specific irritant, 18 the cause of the tumours Both 
im the sequence of events which lead to therr develop- 
ment and in certam histological features, these 
tumours bear a resemblance to the primary hepatic 
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tumours which occur m man in certain parts of Asia 
and Africa ” 

Brownmg, after findmg that two caremogens 
apphed to the tissues of an experimental anımal m 
sub-threshold doses can remforce each other, says 
“The possible importance of such a findmg h 
recently been emphasised in the matter of food 
adulterants It 1s clearly not sufficient that dyes or 
other substances used in food should each be present 
in less than carcmogenic amount The probability 
of more than one carcinogen bemg present in a food 
might constitute a danger as a result of such synergic 
effect ” 

The virus problem has attracted much attention 
m the past year, when Gye, Craigie and associates 
(at the Impenal Cancer Research Fund) announced 
that they had obtamed evidence that mouse tumours 
were transmissible by a virus, since mouse sarcoma 
could be frozen and dred and yet would grow 
vigorously on grafting into healthy mice The con- 
clusions of Gye et al depended entirely upon 
premise that freezmg and drymg kulls the cells of! 
tumour and liberates the virus Investigators in SSP 
centres of the British Empire Cancer Campaign havé 
now shown that such ‘evidence’ does little more than 
beg the question and that the drymg technique 1s 
imperfect, and m one series of experiments, by 
Lasnitski, growth an vtro could still be obtained from 
the frozen-dried and reconstituted mater.al 


OBITUARIES 


Prof, M. L. Fernald 


Merritt Lynpon FERNALD, who died on Septem- 
ber 22, had been for many years the leading student, 
of the flora of eastern North America 

He was born at Orono, Mame, on October 5, 1873, 
and was appointed to the staff of the Gray Herbarrum 
im 1891, taking his degree at Harvard in 1897 He 
was curator of the Herbarium during 1935-87, and 
succeeded B L Robinson as director m 1937, retiring 
at the end of June 1947 From 1915 until 1947 he 
was Fisher professor of natural history (botany) He 
was associate editor of Rhodora, the journal of the 
New England Botanical Club, when ıt was founded 
in 1899, and was editor-in-chief from 1929 until hi 
death It was ın Rhodora that he pubhshed most of 
his detailed taxonomic studies 

Two of his earliest papers dealt with tropical 
species of Pectts and Salva, but he soon turned to 
his real bent—the geography and taxonomy of the 
flora of eastern North America Most happily he 
combined the two interests and made each serve the 
other He was a natural taxonomic genius and a 
born field-worker , but his enthusiasm for collecting 
and mmute critical analysis was controlled by the 
wider outlook of a true man of science His explora- 
tion of Newfoundland, the Gaspé Penmsula and 
adjacent areas led to the publication of two 
papers which have become classies “Persistence of 
Plants in Unglaciated Areas of Boreal America” 
(1925), and “Specific Segregations and Identities nm 
some Floras of Eastern North America and the Old ` 
World” (1931) In later years he had concentrated 
on south-eastern Virgimia, a region where northern 
and southern floras meet and overlap 

Fernald loved the most highly critical genera, such 
as Antennaria, Solidago, Saliw, Carex, and the family 
Graminex, Hois most finished monographie work was 
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on the lmear-leaved North American species of 
Potamogeton, Section Aazllares (1932), and on Draba 
in temperate north-eastern America (1934) But the 
tremendous grip of his understanding and experience 
lay on almost every group occurring ın his area, and 
woe betıde the young student who rushed mto print 
‘with ideas that did not work. At the same time, he 
held balanced, scholarly views on questions of nomen- 
clature and orthography, such as well became him 
as an upholder of the conservative tradition of the 
Gray Herbarrum Fernald was a ‘character’, with 
strong convictions which made him a ready and 
voluminous writer, even by American standards. 
Fortunately, he was one of the really great sys- 
tematists of our tıme All his taxonomic knowledge 
1s suitably gathered together in his great book, the 
eighth (centennial) edition of Gray’s “Manual of 
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Botany”, which appeared not long before his death 
(forty-two years before, with Robinson, he had 
revised the seventh edition) He was honoured by 
many societies in the United States and northern 
Europe, and was honorary vice-president of the 
recent International Botanical Congress at Stock- 
holm N Y Sanpwirs 


WE regret to announce the following deaths 


Dr R S Clark, formerly director of the Scottish 
Home Department Marme Laboratory, Torry, Aber- 
deen, and naturalist on Shackleton’s Antarctic 
Expedition of 1914-16, on September 29, aged 
sixty-eight 

Mr C E C Fischer, formerly of the Indian Forest 
Service and the Kew Herbarium, on October 19 
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Nobel Prize for Physics for 1950: Prof C F 
Powell, FRS 


Pror O F Powsr, Melville Wills professor of 
physics ın the University of Bristol snce 1948, who 
has been awarded the Nobel Prize for Physics for 
1950, was educated at Judd School, Tonbridge, and 
Sidney Sussex College, Cambridge Followmg upon 
a first m physics ın the Natural Science Tripos, he 
worked under C T R Wilson on the condensation of 
steam From Cambridge he went in 1928 to Bristol, 
in the first place as research assistant to Prof Tyndall, 
where he was jomtly or mdependently the author 
of papers on the mobility of gaseous ions But ıt 
was afterwards as lecturer and reader that he initiated 
experiments to which he brought high technical skill 
and which have gamed him wide recognition In 
1938, having built a Cockcroft generator to start 
work im nuclear physics, he tried an old method of 
observing the tracks of particles by shooting them 
nto a photographic emulsion Contrary to the opmion 
then held, he showed that under properly controlled 
conditions the method could be made to give 
quantitative data on nuclear processes and at an 
enhanced speed Attempts to secure special emulsions 
were interrupted by the War, but when these were 
later available, the method forged ahead rapidly In 
particular, Powell made a concentrated attack, from 
plates exposed at high mountain altitude, on the 
problem of the primary cosmic rays In his labora- 
tory, with 1ts team of tramed women scanners and 
collaborators hke Occhialini and others, a stream of 
publications has issued Of these, his discovery with 
Occhialin1 and Lattes of the heavy m-meson 1s per- 
haps one of the most important ın tts influence on 
present trends But even more so is the mstrument 
itself, a combmation of a photographic emulsion and 
a microscope which he has fashioned and perfected 
into a tool of precision and the widest application 
in nuclear physics 


Nobel Prize for Literature for 1950 © Earl Russell, 
OM, FRS. 


, TEE award to Earl Russell of the Nobel Prize for 
" Literature ın 1950 ıs an event at once gratifymg and 
revealing Over the years, men of science, and the 
general public no less, have come to regard him as 
seer, savant and expounder, unique perhaps m his 
power to achieve high place in the grand debates of 
our age But this 1s the Bertrand Russell of the Reith 
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Lectures and kmdred accomplishments, both here and 
overseas The other—and maybe the real image 
rather than the virtual image——is the distingwshed 
part-author of “Prmcrpia Mathematica”, the Cam- 
bridge scholar at the height of ms powers, driving, 
as ıt were, piles into the foundations of thought, 
to make the whole edifice not only more stable but 
also more beautiful It 1s this esthetic quality in his 
writings that makes hun fit so appropriately with his 
fellow-prizemen ın literature The Nobel Foundation 
does not provide specifically for outstanding contribu- 
tions in mathematics and philosophy , but 1f ıt did, the 
inclusion of Bertrand Russell’s name in such a universe 
of discourse would scarcely escape anomaly, in view 
of his labours to reduce mathematics to logie Possibly 
more by chance than by design, he comes to be m 
the right place The theory of types and the clarifica- 
tion of paradox place their author well and truly 
among those who have created great literature, and 
in that category (but not excludmg others) he 1s 
assured of universal felicitation upon his latest 
honour 


Tribute to Dr. J A. Murray 


THE Royal Microscopical Society conferred an 
honorary fellowship on Dr J A Murray m April 1949 
In the June issue for 1950 of the Journal of the Royal 
Microscopical Socrety, a foreword by the president, 
Dr R. J Ludford, pays tribute to his friend and 
former teacher who, as the second director of the 
Imperial Cancer Research Fund, guided the activities 
of that organization through an early critical period 
The contents of the Journal consist of seven papers 
by former colleagues of Dr Murray who are, or were 
at one time, members of the staff of the Imperial 
Cancer Research Fund The very high standard of 
these papers, and in particular the beautzful illustra- 
tions that accompany them, ıs an appropriate 
tribute to one who has done so much for the 
science of microscopy It 1s not the purpose of this 
note to attempt to summarize the several papers , 
but the two papers by Ludford and Smiles seem to 
call for special comment, as they ilustrate ın the 
most striking and convincing way the relative merits 
of ultra-violet and of phase-contrast microscopy 
Both techniques are superbly illustrated and justify 
im a remarkable way the well-tried techniques of 
fixation and stammg for revealmg minute cell 
structures 
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Kelvin Medal 
For.Mem.R.S 


Tux Kelvin Medal Award Committee, consisting of 
the presidents of the Institutions of Cıvıl Engineers, 
Mechanical Engineers, Electrical Engmeers, Naval 
Architects, Mining and Metallurgy, Mining Engineers, 
Engimeers and Shrpbuilders in Scotland, and the Iron 
and Steel Institute, has awarded the Kelvin Gold 
Medal for 1950 to Prof Theodore von Karman, of the 
California Institute of Technology, ın recognition of 
the eminent services he has rendered to engmeermg 
science in those branches of engineering with which 
Lord Kelvin was especially identified, and to com- 
memorate which this Medal was mstituted The 
Kelvin Gold Medal ıs awarded trennially, the last 
award bemg to Sir Frank Whittle ın 1947 Prof 
von Kármán is an authority on the mathematical 
theory of hydrodynamics and aerodynamics and its 
applications, and was elected a foreign member of 
the Royal Society ın 1946 (see Nature, 157, 688, 1946) 


Award: Prof T von Karman, 


University College, Ibadan. Endowment Fund 


Tue Nigerian Cocoa Marketing Board has con- 
tributed £1,000,000 to help endow the Department 
of Agriculture at University College, Ibadan The 
Board ıs to establish a trust to admimuster the fund 
and will also set aside £50,000 of the grant for mitial 
expenditure on agricultural buildings and equipment 
This munificent gift follows a number of similar 
endowments made by the Board within the past 
three years £225,000 ın 1949 to provide ın perpetuity 
a total of fifteen free places for the sons and daughters 
of cocoa farmers at University College, Ibadan , 
£25,000 ın 1948 to finance a survey of the economy 
of the cocoa-producing areas of Nigeria and, ın the 
same year, subsidies to farmers ın compensation for 
the cutting out of diseased trees amounting to 
£150,000, a £310,000 grant ın 1947 towards the 
endowment of the West African Cocoa Research 
Institute During the course of the next few years 
the Board will also have helped to finance the building 
of new roads and to improve existing ones to the 
extent of £500,000 The Board has now given nearly 
£3,000,000, since its formation in 1947, for the benefit 
of Nigerian cocoa interests Other costs for buildings 
and equipment at University College, Ibadan, are 
being met with a grant of £1,500,000 by the United 
Kingdom Government Current expenses for a period 
of five years have been guaranteed by an annual 
grant of £100,000 from the Nigerian Government, 
which is also makmg an initial grant of £250,000 
to the College Endowment Fund 


Cotton Research Station, Namulonge, Uganda 


In the presence of many distimguished guests, 
among whom were representatives of the Colonial 
Office, the Cotton Board, the Raw Cotton Commission 
and the East African High Commission, together with 
agricultural officials from the cotton-growimg Colonies 
of the British Commonwealth, the Sudan and from 
French, Belgian and Portuguese territories ın Africa, 
the new Cotton Research Station at Namulonge, 
Uganda, of the Empire Cotton Growing Corporation 
was officially opened by the Governor of Uganda, 
Sir John Hathorn Hall, on November 9 The Station 
is staffed by the Corporation, and the capital cost 
and running expenses are found by the Colonial 
Development and Welfare Fund, the Cotton Industry 
War Memorial Trust and the Raw Cotton Commission, 
besides the Governments of the British cotton-growmg 
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Colonies in Africa, the Sudan Government and the 
Corporation itself, assisted by a grant from the Cotton 
Board ‘The Station, sixteen miles from Kampala, 
comprises more than 2,200 acres of land, of which ıt 
is hoped that 1,500 acres will eventually be under 
cultivation The main building consists of laboratories 
totallmg 15,000 sq ft ın floor area and split up mto 
sections to house the various scientific departments 
The work of the Station will not be confined to the 
Uganda crop, but will also cover basic problems 
affecting the other African territories Its establish- 
ment has been preceded by nearly twenty years of 
important research ın Trinidad into the Iife-history 
of the cotton plant, and by even longer periods of 
practical work at experiment stations ın South Africa 
and elsewhere in the Commonwealth At present, m 
addition to Uganda, the staff of the Corporation are 
stationed ın the Sudan, Tanganyika, Nyasaland, 
Nigeria and the West Indies, where they work in 
close co-operation on cotton breeding and the many 
other problems which confront the grower 
Nigerian Broadcasting Service \ 

Mr T W CHALMERS, controller of the Light Pro- 
gramme of the Buitish Broadcasting Corporetion, has 
been appointed head of the new Nigerian Broadcasting 
Service He will have to build up a system that will 
cover 370,000 square mules, providing broadcasts 1n at 
least ten different languages to a population of 25 
millions He will have to encourage the formation 
of community receiving centres ın remote villages, 
and the mmport and sale of cheap radio sets such as 
the so-called ‘saucepan special’ which has been well 
tried in Northern Rhodesia There ıs at the moment 
only one wireless transmitting station in the Colony, 
‘Radio Nigeria’, a low-power experimental unit 
situated ın Lagos and serving some 1,800 listerers, 
who, however, can also receive the programmes 
of the BBC’s Overseas Service In addition, daily 
programmes are transmitted over a wired broad- 
casting system from local studios to ten towns 1n the 
Colony, where they can be heard on 9,300 loud- 
speakers Only 0 2 per cent of the population can 
hsten to broadcasting of any kind The present 
scheme ıs designed to expand the transmission of 
programmes, both by radio and line Two broad- 
casting engineeis, Mr L W Turner, of the BBC, 
and Mr F A W Byron, of the Crown Agents for 
the Colonies, carried out a technical survey last ye: 
under the auspices of the Colonial Office and the 
Nigerian Government. §1x wireless stations will be 
bujt at a capital cost of about £350,000, to be shared 
by the Nigerian Government and the United King- 
dom, the latter making a grant under the Colonial 
Development and Welfare Act Work will begin at 
once on two short-wave stations at Lagos and at 
Kaduna in the north These stations should be 
working within eighteen months, and another short- 
wave and the three medium-wave stations will follow 
later 


Royal Society of South Africa : New Fellows 


THE following have been elected fellows of the 
Royal Society of South Afmea Dr G W Bond, 
for vestigations ın geochemistry, the chemistry of, 
ground-water, the treatment of water supphed for 
power production and corrosion problems arising 
therefrom, Dr J Day, for zoological research, more 
especially ın the fields of marme biology and ecology , 
Prof G A Elhott, for research into cardiology and 
rheumatoid arthritis, and for Ins admunistrative 
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work as professor of medicime in the University of 
the Witwatersrand, Dr L Kimg, for work on 
geomorphology, surface geology and other geological 
subjects in New Zealand and in South Africa 


Fourth Congress of the International Scientific 
Film Association 


Tue Fourth Annual Congress and Festival of 
Scientific Films of the International Scientific Film 
Association was held ın Florence durmg October 
14-22 The following officers were elected for 1950- 
51 President, John Maddison (Great Britam), 
Vice-Presidents, Luc Haesaerts (Belgium) and Jan 
Korngold (Poland), Honorary Secretary, Jean Pamm- 
lévé (France), Honorary Treasurer, Mario Ponzo 
(Italy) Among the most important decisions reached 
during the Congress were those dealmg with the 
setting up ın Brussels of the first International 
Reference Film Library of scientific films, the 
adoption of a standard system of recordimg, and 

erchanging mternationally, imformation about 

entific films, and the production by international 
effort of a film on meteorology, for which a first 
treatment has already been prepared Valuable pro- 
gress on the part of the Research Committee and the 
Medical Committee was reported Great Britain 
was represented by a delegation of ten members, 
mcluding representatives of the Scientific Film 
Association of Great Britam, the British Council and 
the Royal Photographic Society Great Britain also 
contributed about thirty per cent of the total of 
some one hundred and twenty films on a wide variety 
of subjects which were shown ‘The technical ex- 
cellence and the scientific qualities of all of the films, 
m comparison with those shown ın previous years, 
have given proof of a considerable advance in the 
production of this type of film 


Conference on Evolution and Education 


A CONFERENCE on “Evolution and Education”, 
sponsored by eleven scientific and social organiza- 
tions, will be held m the Chemistry Lecture Theatre, 
University College, London, durmg December 8-9 
The followmg papers (some followed by discussion) 
will be read “The Evolutionary Process” (Dr. 
Julian Huxley), “The Teaching of Evolution” (Miss 
M L Johnson, Miss E L Buckley, Mr R Weather- 
“School Broadcastıng and Evolution” (Mr 
Richard Palmer), “Evolution and Christian Belief” 
(Dr W H Thorpe), “Modern Views on Evolution 
ın. the Lıght of Recent Advances m Embryology” 
(Dr G R de Beer) Further mformation can be 
obtained from the British Social Biology Council, Tavi- 
stock House South, Tavistock Square, London, W C 1 


Conference on Homes and the Family 


Tae British Commuttee of the International Union 
of Family Organizations, which comprises seventeen 
scientific and social institutions, 1s arranging a 
conference on “Homes and the Family” to be held 
on November 23 at the Caxton Hall, London The 
first session will deal with “The Housmg Needs of 
the Family”, and will be held under the chairmanship 
of Prof Winifred Cullis Mrs Graham-Bryce 
will take the chair at the second session, which will 
deal with ‘“Housmg and Health the Medical and 
Moral Effects of the Problem on the Family” 
Further mformation can be obtamed from the 
Honorary Secretary, British Committee of the 
I UF 0, c/o British Social Biology Council, Tavistock 
House South, Tavistock Square, London, WC 1 
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Scottish Postgraduate Agricultural Scholarships 

Tar Department of Agriculture for Scotland has 
awarded the followmg postgraduate agricultural 
scholarships, commencing this year and tenable as 
shown Husbandry, A O Ballantyne (University 
of Edmburgh), H G Livingston and J W Stoddart 
(University of Reading), Agricultural Economics, 
G F B Houston and S G Strachan (Agricultural 
Economics Research Institute, Oxford), Statistics, 
St © S Taylor (University of Edmburgh) The 
Department has extended five current awards for a 
further year, as follows Husbandry, A G Campbell 
(Massey Agricultural College, Palmerston North, New 
Zealand), © D Reekie (Cornell University), and Miss 
M I Ore (University of Edmburgh), Agricultural 
Engineering, G T Ward (King’s College, Newcastle 
upon Tyne), Agricultural Heonomics, K A Ingersent 
(University of Minnesota) 


Lenzites thermophila Falck 


Dr W H Wurms, of the Mycology Laboratory, 
Oxford, writes “Mr K St G Cartwright, of the 
Forest Products Research Laboratory, Princes Ris- 
borough, has directed my attention to the name 
Lenzites thermophila Falck 75 ın Dr H 8 Burton’s 
communication published ın Nature of September 30, 
p 570 In 1946 I recerved from the Forest Products 
Laboratory three cultures labelled respectively by 
that Laboratory, L thermophila Falck 75, L thermo- 
phila Falck 75A and L trabea (Pers) Fr 108 In 
view of this I ignored the note by Cartwright (Trans 
Brit Mycol Soc , 16, 304, 1931) and the confirmation 
by Mounce and Macrea (Canad J Res, 14, 215, 
1936) that L thermophila Falck was synonymous with 
Lenzites trabea (Pers) Fr, which latter namo has 
priority I apologize to Dr Burton for having me- 
informed him on this pomt ” 


Announcements 


Mr James Witkin, secretary of the Carnegie 
United Kingdom Trust, has been elected president 
of the Library Association for 1951 ın succession to 
H.R.H the Duke of Edmburgh The next annual 
conference of the Association will be held ın Edin- 
burgh during June 4-8, 1951 


Tus Gulland Laboratory of the Scottish Seaweed 
Research Association at Inveresk Gate, Musselburgh, 
will be officially opened by the Right Hon Hector 
McNeil on November 24 

TEHE first annual report of the Commonwealth 
Scientific and Industrial Research Organization, for 
the year ended June 30, 1949 (pp 137, Canberra. 
Commonwealth Government Printer, 1949, 7s 9d), 
of which a multilithographed copy was tabled in 
Parliament by the Organization’s Minister last 
year (see Nature, April 29, p 677), has now been 
printed, and copies are available for distribution 

A COURSE of four lectures on ecology, arranged by 
the Association of Agriculture, will be held at the 
University of London Institute of Education, Malet 
Street, London, W C 1, two lectures being given dur- 
img each of the mornings of December 9 and 16, 
commencing at 10am The emphasis of the course 
will be on ecology in agriculture and in school teach- 
ing, and the speakers will be Sir James Scott-Watson, 
Mr A P Weller (Oxford Education Committee), 
Dr A S Thomas (Nature Conservancy) and Prof 
J E Nichols (Aberystwyth) The fee for the course 
1s 2s Applications should be sent to the general 
secretary of the Association of Agriculture, 238-40 
Abbey House, 2 Victoria Street, London, 8 W 1 
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IN ITS 


INSECT VECTOR 5 


By L M BLACK = 
Brooklyn Botanıc Garden, N Y 


XPERIMENTAL evidence for the multrplication 
of two plant viruses in their sect vectors has 
already been published by Fukushi, Kunkel!® and 
Black! Bawden? has adversely criticized this 
evidence in his book on plant viruses and the diseases 
they cause It ıs not the purpose of this article to 
discuss the criticism of these earlier experiments, but 
to record briefly the maim features of experrments 
with a third plant virus which are believed to leave 
no doubt about its ability to multiply m both its 
plant hosts and insect vector These experiments 
were begun at the Rockefeller Institute for Medical 
Research, and since 1946 have been continued at the 
Brooklyn Botamic Garden 

The clover club-leaf virus, Aureogenus clarrfolum 
Black’, was shown to pass through the egg of its 
imsect vector Virus-bearmg female leafhoppers, 
Agalhopsis novella (Say), were caged on Grimm 
alfalfa plants, Medicago satwa L , which are immune 
to the virus Thirty nymphs were removed from the 
alfalfa, plants as they hatched from the eggs deposited 
ın the plant by the insects Great care was taken to 
ensure that the young insects had no opportunity 
of feeding on the plants ın which the eggs had been 
laid. 

Each nymph was placed on a crimson clover seed- 
lng, Trifolkum wmcarnatum L, and transferred at 
weekly intervals to a fresh seeding until ıt died The 
clover test plants, which are susceptible to club-leaf, 
were observed in the greenhouse along with an 
equal number of unmoculated controls None of the 
controls became infected, but 68 of 642 of the test 
plants did These 68 plants were infected by 24 of 
the 27 insects that survived more than two weeks 
None of the 24 msects mfected plants until at 
least three weeks had elapsed from the time of 
hatching 

On February 8, 1945, a virus-bearing female leaf- 
hopper weighing 1 7 mgm. was mated with a vrus- 
free male and the pair caged on an alfalfa plant The 
alfalfa plant was grown in soi that had been steamed 
to kill weed seeds The female produced 42 nymphs, 
of which 21 were tested individually on a series of 
four crimson clover plants and then discarded 
Fifteen of the 21 produced infections Therefore, on 
the average, the virus m the origmal female had been 
diluted approximately 1 30 among her progeny 
The 21 remaming progeny were each placed on an 
alfalfa seedling, and when they became adults, the 
females were mated to virus-free males The virus 
has a long mcubation period ın ermmson clover, and m 
each generation msects had to be mated before any 
infectivity data were obtamed on their sibs The pair 
that produced the greatest number of progeny was 
chosen to continue the maim line of descent This was 
done ın order to have a basis for selection that was 
independent of virus concentration and, also, to 
secure the greatest dilution possible Usually ın 
each generation about thirty pairs of insects were 
mated 

The family with the greatest number of progeny was 
chosen for the main line of descent and four supple- 
mentary families with more progeny than others and 


close to the mam line were held in reserve (The use 
of the word ‘family’ 1s restricted ın this communica- 
tion to a pair of msects and thew progeny) These 
supplementary families were discarded as soon as ıt 
was known that virus was present m the main lme 
of descent Ordmarily, m each generation a sample 
of about fifteen progeny from each of these five 
famılıes was tested mndividually on crimson clover to 
detormine the fraction that was mfective With some 
exceptions, each of these insects was fed in succession 
on each of three plants for three weeks Another 
sample of about ten nymphs from each of the same 
five famihes was distributed, one nymph to eac 
a number of alfalfa plants, to provide females = 
continuing the line oy, 
The experiment has been continued for moe’ 
than five years through twenty-one generations of 
insects grown only on ummune alfalfa without loss 
of infectrvity As shown in the accompanying table, 
the dilution of the original virus, assuming no multi- 
plication in the insects, exceeded 1 28 x 1076 


CALCULATED MINIMUM DILUTION OF CLOVER CLUB-LEAF VIRUS DURING 
PASSAGE THROUGH THE EGG OF ITS INSECT VECTOR FOR 21 GENERATIONS 





























| Reciprocal of Dilution 
No of | Infect- |—~ 
pro- ivity | Hach 
geny test igenera- Total 
tion 
42 15/21 30 30 
101 6/15 40 12 x 10? 
35 3/15 84 x 108 
54 9/15 | 32 2,688 x 10? 
60 3/15 12 32,256 x 10° 
89 9/15 53 1,709,568 x 103 
104 6/15 42 71,801,856 x 10° 
108 15/20 80 574,414,848 x 10° 
64 3/20 10 674,414,848 x 104 
173 5/11 | 79 45,378,772,992 x 104 
88 | 6/21 | 25 11,344,693,248 x 10° 
31 2j11 6 68,068,159,488 x 10° 
52 0/15 | 0 (1)* 68,068,159,488 x 10° 
59 | 1/10 6 408,408,956,928 x 10° 
129 1/5 26 10,618,632,880,128 x 104 
60 11/20 33 350,414,885,044,224 x 10° 
114 2/15 | 15 525,622,327,566,336 X 10? 
50 | 2/15 3,679,356,292,964,352 x 10 > 
107 1/10 1r 40,472,919,222,607,872 x 10 
128 5/10 64 2,590,266,830,246,903,808 x 10? 
105 1/10 11 28,492,935,132,715,941,888 Hee 20" 
or x 








* This was the only pomt where the absence of virus in the family 
with the largest number of progeny necessitated shifting the main 
line of descent to the family with the second Jargest number of pro- 
geny It is an anomaly that the fest of this latter family happened 
to be negative and that of the abandoned family (not shown) hap- 
pened to be positive in this generation In spite of the negative test 
at this point it is permissible to multiply the reciprocal of the dilution 
by 1 instead of O because the occurrence of infective descendants 
means that at least 1 of the progeny mm this family was infected 


This dilution ıs a most conservative estimate, 
because ıt does not allow for systematic errors under- 
estimating the dilution of the virus For example, ıt 
does not allow for virus remaiming 1n the mothers, for 
deaths among the progeny before they were counted, \ 
or for the fact that other data clearly show that the 
tests of the progeny did not reveal all those that 
were carrying virus As an illustration, 1f the mfective 
fractions as revealed by the tests were real, the 
families with the largest number of progeny m each 
generation should have been free of virus many more 
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times than they were Also, several females from a 
family were sometimes saved and produced progeny 
that were tested Usually, all produced mfective 
progeny A case m pomt ıs the maim-lmne family m 
generation 19, only one of ten msects tested was 


-~« infective (see table), but five sister msects which 


kad been saved for progeny produced infective 
offspring 
These experiments were controlled m several ways. 
The clover plants on which samples of msects from 
the mam line were tested were matched m each 
generation with at least as many ermson clover 
control plants on which either no insects or virus-free 
msects had fed None of these plants became 
diseased Since none of the pots in which the caged 
alfalfa plants were grown ever produced weeds, the 
alfalfa was the only source of food for the msects 
After these plants had been freed of leafhoppers, they 
were tested for the virus by means of insects from 
one of two colonies The leafhoppers ın these colonies 
been obtamed virus-free m one case by heat 
atment and in the other by selection from insects 
collected ın the field To date, virus-free sects after 
feeding on the alfalfa plants have failed to infect any 
of 431 clover plants, whereas comparable msects, 
after feeding on club-leaf clover, have infected 148 
of 406 test plants Š 
That the club-leaf virus multrphes m plants was 
shown by an experiment begun on November 12, 
1943 Scions of Vinca rosea L mfected with the club- 
leaf virus were grafted on to healthy plants of the 
same kind The meubation period ıs long, but to date 
thirty passages ın series have been obtamed ‘The 
symptoms of this disease m the flowers of Vinca rosea 
are unique, and they are the same after thirty 
passages as they are in plants freshly moculated by 
insects 
Dilution of the virus present ın the original female 
to 1 28 x 10° without loss of infectivity must 
mean that the virus multiplied m the msect vector 
during its five-year stay on immune plants Assummg 
a particle weight for the virus as low as 10,000,000 
and a concentration m the msect as high as 1 per 
cent, the female would have contained only about 
1 x 10” virus particles Even a mass of hydrogen 
weighing the same as the original female (1 7 mgm ) 
contains only about 5 1 x 10° molecules 
Some of the implications of @ virus multrplymg m 
‘both plant and anımal hosts have already been 
ascussed® It was pomted out that such a virus 
would really be both a plant and an anmmal virus, 
and would serve as a connecting link between the two 
groups, that the specificity of some insect trans- 
mussion was probably dependent in part at least on 
whether the virus multiphed m a particular imsect or 
not, that the cubation period ın some leafhopper- 
virus combmations was probably due m part to 
multipheation of the virus m the vector and m part 
to the time required for 1ts movement to the proper 
exit, that the occurrence of the same hypothetical 
large particle as virus precursor m both insect and 
plant was improbable It seems hkely that most, if 
not all, plant viruses with long incubation periods m 
their leafhopper vectors multiply mn those vectors. 


. Several of these viruses have been demonstrated to 


pass filters retaming bacteria*™ and some have been 
demonstrated to be much larger than other types of 
plant viruses that have been studied***, The only 
one of these actually seen under the electron mucro- 
scope has the appearance of a little organism?**, It 
18 possible that the abihty of viruses in this group to 
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grow ın more diverse physiological media than some 

other plant viruses is related to this greater particle 

size 

1 Fukushi, T , Proc Imp Acad Japan, 11, 801 (1935) 

*Fulusht, T , Proc Imp Acad Japan, 15, 142 (1939) 

*Fukushi,T,J Fae Agne Hokhavio Imp Unw z 45, 83 (1940) 

‘Kunkel, L O, Amer J Bot , 24, 316 (1937). 

$ Kunkel, L O,J Econ Ent , 81, 20 (1938) 

i* Black, L M , Phytopath , 81, 120 (1941) 

7 Bawden, F_C, “Plant Viruses and Virus Diseases” (3rd edit j 
Chronica Botanica Co Waltham, Mass , 1950) 

ë Holmes, F O , * Order Virales, The Filterable \iruses” Supplement 
2 “Bergev’s Manual of Determinatiye Bactenology” (6th edit , 
Wuhams and Wilkins Co , Baltimore, Md , 1948) 

1° Black, L M , Phytopath , 28, 863 (1938) 

10 Black, L M , Phytopath , 88, 2 (1943) 

u Binck DaM , Maramorosch, K , and Brakke, M K , Phytopath , 40, 

Black, L M, Mosley, V M, and Wyckoff, R W G, Buchm 
Brophye Acta, 2, 121 (1948) 

13 Brakke, M K , Black, L M , and Wyckoff, R W G (in the press) 


PHYSIOLOGICAL MECHANISM 
OF MILK SECRETION 


AY international colloquium on the physiology of 
milk secretion, organised by the Centre National 
de Recherche Scientifique, Paris, with the support of 
the Rockefeller Foundation, was held in the Institut 
de Buologie Médicale, Strasbourg, durmg August 
22-29, delegates attending by mvitation from Bel- 
gium, France, Switzerland, the United Kingdom and 
the United States The scientific sessions occupied 
seven days, and senior members of the colloquium 
occupied the chair m turn A feature of the meeting 
was the cordial atmosphere which obtained through- 
out Members were unanimous in paymg tribute to 
Prof M Klem, who was responsible for the organ- 
isation of the sessions and whose indefatigable efforts 
both before and durmg the colloquium were an 
important factor making for an outstandingly suc- 
cessful meeting The papers presented at the 
colloquium will in due course be published m full, 
together with as much as possible of the discussions, 
m & volume to be issued by the Centre National de 
Recherche Scientifique 

The scientific proceedings were opened with a paper 
by Dr J Hammond, sen (Great Britam), who con- 
sidered various stages of mammary development m 
relation to the levels of progesterone and cestrogen 
existing ın the body, a preponderance of progesterone 
bemg held to favour alveolar growth and a pre- 
ponderance of- cestrogen leading to a secretory 
condition He contended that, in cattle, mammary 
growth from the time when sex hormones take over 
control from genetic organisers up to the twentieth 
week of the first pregnancy 1s decisive for subsequent 
milk yield In the discussion on this paper, the lack 
of data on sex hormone-levels in cattle, which would 
enable such a theory to be put to test, was stressed. 
Dr A T Cowie (Great Britain) desembed techniques 
used at the National Institute for Research in 
Dairymg, Shinfield, for quantitatively studymg 
mammary growth in the rat, gumea pig and goat, 
and reported recent experiments on artificially 
mduced udder growth and lactation m spayed goats 
under the imfiuence of cestrogen alone or plus 
progesterone. 

Dr L Desclm (Belgium), discussing the effect of 
luteotrophie agents, prolactm and cestrogen, on the 
structure of the rat mammary gland, reported that 
ın the presence of the ovary they promote alveolar 
growth but suppress secretion, while m 1ts absence 


854 


they evoke a secretory condition m the alveolar 
epithelium. These same lutectrophic agents were 
also discussed m relation to mammary growth by 
Prof M Klem and Prof G Mayer (France), who 
deseribed mammary growth responses to them m the 
presence of physiologically different types of corpora 
lutea Prof G Mayer and Dr R Canivenc (France) 
described an uiteresting expermment ın which a@ suc- 
cessful graft of placental tissue mto the kidney of a 
female rat was accompanied by intense lutemization 
and the formation of mammary alveolar tissue en- 
gorged with milk, an outcome not easy to explain in 
terms of the results just mentioned Hormonal 
factors ınfluencmg normal mammary growth were 
also subjected to a penetratmg analysis by Dr W R 
Lyons (United States), who showed slides illustrating 
the mterplay of cestrogen and progesterone with 
anterior-pituitary and placental hormones in evoking 
pro-lactational mammary growth in the female rat 

It was particularly gratifymg and appropriate that 
Dr P Strecker (France), who, workmg with F 
Grueter ın Strasbourg, discovered m 1928 the 
anterior-pituitary lactogenie hormone (prolactm), 
was able to be present to grve a personal account of 
this important discovery, which opened a new era in 
lactational physiology Two other papers on the 
hormonal control of the secretory phase may be men- 
tioned at thispomt Dr.W O Nelson (United States) 
described experiments on the hormonal initiation of 
lactation ın the hypophysectomized guinea pig and 
brought forward new evidence that, at least in this 
species, cestrogens will inhibit lactation partly by 
depressing the prolactm output of the anterior lobe 
and partly by a direct action on the mammary gland 
Prof E Letard and Dr P Szumowsk: (France) 
described experrments on the artificial duction of 
lactation m heifers by treatment with synthetic 
cestrogens, and the stimulation of such lactation, once 
established, by treatment with iodocasem In the 
discussion on this latter paper, ıt was pomted out 
that the development ın Great Britain of an mmproved 
method of synthesis of i-thyroxme m quantity has 
rendered iodocasem obsolete 

Two papers dealt with pituitary cytology in relation 
to the lactatmg state Dr L Desclin (Belgium) 
described changes m anterior-pituitary cytology m 
relation to various factors, such as suckling, associated 
with the onset of lactation, and correlated these 
changes with the secretion of the luteotrophie and 
lactogenic hormone, prolactin Morphological changes 
1n pituitary tissue grafted ito the kidney were also 
considered Prof R Colm and Dr J Racadot 
(France) reported a correlation between the lactatmg 
state and the appearance of “Herrimg’ bodies ın the 
hypophysis of the guinea pig 

Cytochemical studies on the mammary gland were 
discussed by Prof J Verne (France), who deseribed 
the methods available and the results obtamed by 
thei use The staming of mbonucleie acid, neutral 
fet and glycogen m mammary tissue was discussed, 
and the results of Dempsey et al , who clam to have 
locahzed alkalme phosphatase m the capillary 
endothelium and myo-epithelum of the lactating 
gland, were described Mr K C Richardson (Great 
Britain), discussing this paper, wondered how far 
these last-mentioned results could be relied upon, m 
view of uncertainties now known to be associated 
with use of the Gomorr1 histoenzymatic technique 
for alkaline phosphatase 

A number of contributions on the biochemistry of 
milk secretion were presented Dr S J Folley 
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(Great Britam) surveyed studies of the biochemical 
aspects of the endocrme control of lactation which 
have been carried out at Shinfield These studies, at 
first mamly concerned with changes m milk com- 
position, and later focused on the mterplay between 
hormones and mammary gland enzymes, are now, 
concentrated on the mtermediary metabolism of 
mammary tissue Some progress has been made m 
the study of the mechanism of milk fat synthesis, a 
process which seems to be to some extent under the 
control of msuln Dr F H Malpress (Northern 
Ireland) described experiments ın which modern 
techniques have been applied to the question of on 
vitro lactose synthesis by mammary gland slices, and 
discussed his results in relation to various theoretical 
mechanisms of biological lactose synthesis, which 
remaims one of the outstandmg unsolved problems 
of carbohydrate biochemistry The biochemistry of 
milk fat synthesis was discussed by Dr T H. French 
(Great Brrtam), who reported recent experrments on 
the metabolism of glucose and acetic acid by mse—~__ 
mary gland slices, which pomt to the smportancd 
the latter as a substrate for milk fat synthesis, 
particularly m the rummant He described tracer 
experiments carried out with G Popjé&k which estab- 
lish the formation of the lower fatty acids of ruminant 
milk by condensation of O, units arising from acetate 
Possibilities offered by the use of tracer isotopes ın 
the study of milk secretion were considered by Prof 
H. Simonnet (France), who reviewed previous studies 
m the field He then described investigations with 
phosphorus-32 which mdicate that the organic 
phosphorus of case might origmate from phospho- 
pyruvate which could be transformed mto phospho- 
serme by transamination and then integrated ito 
the casein molecule He went on to report results on 
the respective rates of corporation of phosphorus-32 
mto deoxyribonucleic acid and ribonucleic acid in 
the mammary alveolar cell The phosphorus of the 
nuclear deoxyribonucleic acid is less labile than that 
of the cytoplasmic ribonucleie acid, suggesting that 
milk is only synthesized when a definite relation 
between the rate of mcorporation of phosphérus mto 
the two types of nucleic acid 1s attamed 

The physiology of milkmg and sucklmg was 
reviewed by Dr M H I Macaulay (Great Britain), 
who made a critical survey of the evidence m favour 
of the currently accepted neuro-hormonal theory of 
the so-called ‘let-down’ of mlk She concluded that{ 
this theory 1s by no means fully established yet H 
evaluation of experiments involving interference with 
the neurohypophysis, as by stalk-section or by 
ynterruption of the supraoptico-hypothalamic tract, 
was particularly valuable, and her essay served to 
mark the probable path for future progress in this 
field In the subsequent discussion, Dr J Hammond 
reported that G W Harris and B A Cross had 
succeeded mm evoking ‘let-down’ of milk in the lactatmg 
rabbit by direct electrical stimulation of the pituitary 
stalk Mr K C Richardson (Great Britam) gave a 
paper describing the morphology of the myo-epithelal 
cells formmg a network round the mammary alveolus, 
cells which he has been able to figure adequately for 
the first time by means of a special silver-rmpregnation , 
technique developed by him He discussed the ', 
probable function of these cells in relation to the 
‘let down’ of milk and presented evidence consistent 
with the view that durmg milking they actively 
contract and squeeze milk from the alveolar lumen 
rather than passively fold up as the alveol: collapse 
He reminded those present at the colloquium that 
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direct and conclusive evidence that these cells con- 
tract ın response to oxytocm (the essence of the 
neuro-hormonal theory) remains to be provided 

The chmical aspect of lactation was mtroduced by 
Dr A Gmglinger (France) m a paper m which he 


discussed factors other than hormonal ones which 


-~udversely affect lactation m women Here the stress 
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was mamly on social pressures amsmg from con- 
temporary conditions of civilzation which tend to 
make many women reluctant to suckle their infants 
The lively discussion which followed ranged widely 
and touched also on the related subject of adverse 
psychological factors which, by mterfermg with the 
neurohormonal refiex concerned m milk ejection, 
could seriously prejudice the success of lactation 
The colloquium concluded with a paper of unusual 
interest by Dr R Deanesly and Dr A S Parkes 
(Great Britam), who have collected reports by 
anthropologists, medica] missionaries and other such 
observers, of methods practised among primitive 
peoples, for the puipose of mduemg lactation m 
slon-parturient women or improving lactation already 
established A common feature of most of these 
reports ıs the administration to the subject of certam 
plants or plant preparations often accompanied by 
manipulation of the nipples to mimic the suckling 
stimulus Though well-authenticated confirmation 
of the galactogogue properties of such plant prepara- 
tions 18 entirely lackmg, nevertheless the authors 
considered that the reports are sufficiently consistent 
and their sources so widespread as to justify a well- 
controlled mvestigation of the whole question by an 
expedition composed of experts qualified ım the 
relevant scientific fields S J Forrer 


INDUSTRIAL RADIOLOGY 


r i ‘HE Summer Meetmg and Exhibition arranged , 


by the Industrial Radiology Group of the 

Institute of Physics was held during the last week 
of July im the New Horticultural Hall, London 
Accommodation was provided by the organising 
committee of the Technical Exhibition of the Inter- 
national Congress of Radiology held m London 
durmg the same period 

The meeting opened on July 25 with a paper by 
Mr E E Smith (National Physical Laboratory) on 
“Industrial Aspects of Radiological Measurements? 
He discussed the changes likely to be made in funda- 
mental units such as the ‘rontgen’ and the ‘curie’, 
and particularly how these will affect the mdustrial 
radiologist When the recommendations of the 
International Congress are published, ıt 1s hoped to 
arrange a further meeting of the Group to discuss 
this subject 

On July 26 a paper was given by Dr W P Grove 
(Radiochemical Centre, Amersham) on the “Handling 
and Transport of Gamma-Ray Sources for Radıo- 
giaphy” Dr Grove sketched the requirements for 
protecting both human bemgs and photographic 
materials from possible damage by gamma-radiation 
Regulations have been drawn up, m the light of these 
requirements, regardmg the use of pubhe transport 
for the carnage of matenals emittmg gamma- 
radiation 

Mr B N Clack (Radiochemical Centre, Amersham) 
spoke on “Natural and Artificial Sources of Gamma 
Radiation” After sketching the requirements for 
radiography of various materials, he imdicated to 
what extent these have been achieved with both 
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netural matenals and with radioisotopes produced 
m the pile, and went on to show the trend m design 
of exposure contamers The lecture was illustrated 
by a number of slides of the plant at Amersham for 
makmg radiographic sources containing radon by 
adsorbing the gas on a small gram of charcoal in the 
manner originated by Dawson Mr Clack stated that 
radon ıs finding considerable application, because of 
the excellent quality of the radiographs obtained 
with 16 

One session which proved of great mterest was a 
symposium on industrial radiology m countries out- 
side Britain This opened with a paper by Dr E 
Dale-Trout (US A) on the “Characteristics of Lead 
Screens for Industrial Radiology”, which contaimed 
much new and interesting information A Menetrier 
(Babcock and Wilcox, France) described the radio- 
graphic examimation m France of welds m pressure 
vessels, and mentioned the general use of rod-type 
X-ray tubes placed inside the vessels for the examma- 
tion of circumferential seams He said that radio- 
graphic examination has enabled high-tensile steel 
to be used for welded tanks for the transportation of 
liquefied gases, thus enablmg the weight to be reduced 
to one half R P Barbotm (Kodak-Pathé, France) 
spoke of post-war difficulties, but said that rapid 
progress 1s now bemg made, and a high standard of 
radiographic technique can be ensured by the use of 
high-contrast fine-gram film D J Bmkhorst 
(Rontgen Technische Dienst, Holland) demonstrated 
a very convenient pack contamung reference sets of 
penetrameter radiographs and comparative density 
films for use by mspectors when viewing radiographs 
Mr Junghem (Sweden) described the work of 
the Central Institute of Radiology founded in Stock- 
holm in 1937 He mamtamed that radiographic 
quality control need not be more expensive than 
mechanical testing, and said that ıb 1s proposed 
shortly ın Sweden to substitute ‘spot checks’ by 
X-ray examination of structural welds in place of the 
usual routine mechanical tests K Koren (Norway) 
announced the formation about twelve months ago 
of a Central Institute in Norway for weld radiography , 
the chief application of industrial radiology im 
Norway is ın the examination of prpe welds in hydro- 
electric plant H Vinter (Denmark), director of the 
Akademiet for de Technische Videns Kaber im 
Copenhagen, spoke of the work of this newly estab- 
lished Institute He showed ulustrations of a very 
unorthodox portable X-ray equipment, every part of 
which can be carried by one man and passed down the 
hatchway of a shıp The equipment was shown in use 
in various simple arrangements for the examination of 
ship welds The design requuements of the equip- 
ment were that there should be no high-tension cables, 
no external coolers, and that ıt should be weather- 
proof, ın fact, the control table will operate when 
immersed in water The larger of two models 
operated at a maximum voltage of 170 kV with a 
tube current of 2 milhamp d 

At another meeting there was a symposium on the 
subject “What ıs the Use of Industrial Radiology ?’” 
The meeting opened with a thoughtful contribution 
by Mr B R Byrne (Railway Executive, Southern 
Region), who emphasized the great care necessary by 
industrial organisations ın the selection of radio- 
graphic equipment, ın the training of operators and 
im the choice of consultants Mr G T Harns (Wm 
Jessop and Sons, Ltd) said that far more work 1s 
needed to correlate radiographic findings with the 
mechanical strength of the material, and to compare 
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various methods of non-destructive testing He gave 
results of tests on turbme disk forgings of austenitic 
steel which showed satisfactory agreement between 
radiography, ultrasonic exammation and tensile tests. 
Mr J C Rockley (AID Test House, Harefield) 
referred to the well-known radiographic mspection of 
stressed castings for aircraft and described three other 
useful appheations detection of mternal corrosion 
m arreraft fuel tanks , detection of faulty assembly of 
pitot pressure heads, detection of metallurgical 
defects ın cartridge cases 

Dr H Harns (Babcock and Wilcox) stressed that 
the proper function of the radiographic examination 
of welded jomts ın pressure vessels 1s not so much to 
prove the acceptability of a particular weld as to 
correlate the weld with the test welds which are 
subject to mechanical tests The greatest value of 
radiography 1s in developing welding processes rather 
than as a routine method of inspection 

Mr H S Peer (Hadfields, Ltd ) said that the fact 
that his firm is spending some £15,000 on a new 
radiological laboratory 1s evidence of its belief in the 
value of mdustmal radiology Mr J FE Hmsley 
(Edgar Allen and Co, Ltd) spoke of the expansion 
of the radiological facilities of the firm which he 
represents He referred to a very umportant radio- 
graphic exammation of castings for the housing of 
electric traction motors, ete, and described the 
methods of repairing surface irregularities by welding 
Mr S M Reisser (Murex, Lid ) stressed the :mport- 
ance and the difficulty of attammg uniformity in 
radiographic nterpretation, and emphasized that full 
details of radiographic technique are essential for 
accurate mterpretation 

An exhibition of dustrial radiology arranged by 
Dr D H Follett (Science Museum) was held through- 
out the week Some fifty exhibitors contributed to 
it, meludimg the British Standards Institution, Mr 
F I G Rawlms of the National Gallery (who 
demonstrated the radiography of o:] paintings), and 
Dr C Moss of the British Museum (who showed 
archzxological radiographs) There was also a variety 
of radiographs ulustrating the use of radio isotopes, 
auto-radiography, flash radiography, and radiography 
with a 1 4-MeV synchrotron There were several 
photographs of radiographic equipment, meluding 
one of an X-ray laboratory m a railway coach, shown 
by Mr. Kmghts and Mr Dearden of the Railway 
Executive, Midland Region Apparatus was shown 
for the radiographic exammation of pipe welds. One 
piece of apparatus exhibited enabled the level of 
mercury in a steel manometer tube (made necessary 
because the pressure 1s too great for glass to with- 
stand) to be read by sending a beam of gamma-rays 
through the tube and detecting ıt with an ionization 
chamber and cathode-ray tube The Armament 
Research Establishment of the Mimustry of Supply 
exhibited a new type of sensitive penetrameter 
devised for use m the radiographic examination of 
welded jomts The same Establishment also exhibited 
@ contamer for use ın gamma-radiography, made 
from tungsten alloy to mimmuze the transmitted 
radiation The operator can allow gamma-rays to 
emerge when required by an automatically released 
‘stopper’, while remaining shielded from the radiation 
himself It ıs suitable for sources up to 1 cure m 
strength, and the source 1s automatically returned to 
a safe position when the contamer is raised on 
completion of an exposure One of the radiographs, 
taken with an exposure of one-mullionth of a second, 
showed a bullet travelling through water 
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PLANT BREEDING IN 
GREAT BRITAIN 


HE fourth annual conference of British plant 

breeders was held at the Scottish Plant Breeding 
Station, Corstorphine, Edinburgh, during August 3- 
and was attended by representatives of the John 
Innes Horticultural Institution, Bayfordbury , the 
Plant Breedmg Institute, Cambridge, the Welsh 
Plant Breeding Station, Aberystwyth, the Plant 
Breeding Division, Mmusiry of Agriculture, Belfast , 
the National Vegetable Research Station, Welles- 
bourne, the Scottish Society for Research in Plant 
Breeding, Edinburgh, the Department of Agrı- 
culture for Scotland, and the Agricultural Research 
Council. At the conclusion of the conference, the 
invitation of Dr O D Darlmgton, director of the 
John Innes Horticultural Institution, Bayfordbury, 
to hold the next conference at Bayfordbury m 1°" , 
was accepted v ae 

Sir John H Milne Home welcomed the visitors-grt~ 

behalf of the board of directors of the Scottish Society 
for Research in Plant Breeding, and Sir Patrick Laird 
on behalf of the Department of Agriculture for 
Scotland Mr William Robb, director of research of 
the Scottish Society for Research m Plant Breedimg, 
opened the proceedings by giving an account of the 
origi and organization of the Society, and the first 


“mornmg of the conference was devoted to grving m 


turn an outline of the work of the various depart- 
ments—cereal breeding by Mr Robb, herbage 
breeding by Dr. J W Gregor, potato breeding by Dr 
William Black, potato virus diseases mvestigations 
by Dr G Cockerham, and swede and sugar beet 
breeding by Dr V McM Davey The afternoon 
of August 3 and the morning and afternoon of August 
4 were divided into five sessions, m which the party 
visited ın turn the expermmental plots of these depart- 
ments, spending the mornmg of August 4 at the 
Potato Breeding Sub-Station at Boghall 

Cereals and Beans In the breeding work with oats, 
the pedigree method of breedmg has been mamly 
followed, but the ‘bulk’ method 1s now bemg tried 
The mam problems are to breed by hybridization and 
selection oats which are productive, disease-resistant 
varieties highly resistant to lodging and having good 
quality milling gram which possesses resistance to 
germination at harvest time, hardy, early-ripenimg 
types for upland areas, and varieties showmg a 
higher degree of tolerance of alkaline soil conditions 
than most standard varieties at present ın cultivation 

A large number of unfixed hybrids were seen m, 
plots in various stages of development, rangmg from 
the first to the sixth generation Attention was 
directed to various selections to illustrate the progress 
made ın breeding for shorter straw and resistance to 
lodging, early-rypenmg types for upland areas, 
selections resistant +o sproutmg in the ear, and a 
selection adapted to alkaline soil 

Interest was shown in a number of transgressive 
segregates which illustrated wide genetical differences 
in length of straw and type of ear The methods 
followed ın testing the Society’s new varieties at the 
Station, and at other centres m various parts of the 
country ın co-operation with the three agricultural N 
colleges in Scotland, were referred to, and the system 
followed m puttmg the Society’s new varieties mto 
commerce was outlined 

Mr D Cameron and Mr H D Garvm demonstrated 
the work bemg done at the Station with barley and 
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beans, and described that om the production of poly- 
ploid oats by means of colchicme and acenaphthene 
An Avena saina having a duplicated set of chromo- 
somes obtained by colchieme treatment of the seed, 
and a duplicated Avena strgosa obtained by the 
___,ummersion of the coleoptile m colchicine solution were 
“shown Crosses between these two dupheated types 
have given a number of grams, presumed to be the 
amphidrploid 
A sterile hybrid between A barbata and A strigosa 
, was shown, from which some twenty seeds have 
been obtained this year followmg acenaphthene treat- 
ment ın 1949, and the matenal will be exammed 
eytologically 
With barley, a problem ıs to breed a malting 
barley with alow dormancy and suitable for combine 
harvesting Attention was directed to a few hybrids 
in the F, generation which had been selected for low 
dormancy at harvest time, from crosses between Scots 
Common barley types 
À In field beans the object has been to produce early- 
ripening upstandmg varieties with a high podding 
capacity and medium-sized round seeds suitable for 
machine sowing Plants selected from an F, or from 
an open-pollmated mixed population were mbred for 
a number of generations by selfing them inside cotton 
bags to reduce variation, before multiplymg the mbred 
Ime im spatial isolation to build up stocks sufficiently 
large for melusion m field trials 
The Station equipment for threshing, cleanmg, 
grading and husking oats was demonstrated to those 
interested m that aspect of the work 
Herbage Durmg the mornmg of August 3, Dr 
J W Gregor discussed thè relative ments of the 
bred strain and the regional race, and suggested that 
the usefulness of the regional race as a direct source 
of commercial seed should be given greater con- 
sideration 
In the afternoon, Dr Gregor, Dr P J. Watson 
and Dr F Earnshaw enumerated some of the 
problems being imvestigated, and demonstrated some 
of the growmg materal The mvestigations which 
were discussed are largely concerned with the major 
problem of utilizimg hill vegetation efficiently It was 
pomted out that where stock numbers are determ- 
med by the amount of winter food available, an 
ıncreaso in summer herbage production alone would 
be wasteful, and for this reason 1t was suggested that 
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~_ Patensive cultivation of grass at the lowest elevation 

might meet the requirements of breedmg animals 
better than extensive re-seedmg of upland grazing 
The problem, therefore, ıs primarily one of providing 
a rich supplementary feed for breeding cattle durmg 
the time when rough grazings romam unproductive , 
m other words, raismg the level of nutrition by the 
complementary use of ‘wild’ and protem-rich culti- 
vated herbage What ıs wanted 1s a sown sward or 
swards able to provide protem-rich complementary 
grazing from mid-April until the end of May, and 
again ım September and October, as well as silage or 
hay crops durmg the summer months It was also 
mentioned that, given appropnate treatment, mter- 
esting changes m the vegetation can be effected and 
certam ‘wild’ plant communities can be used as 
protem-rich complementary grazmg durmg the 
summer months 

Dr Watson and Dr Earnshaw dealt with some of 
the genecological mvestigations now m progress This 
work, though primarily concerned with ecotypic 
differentiation and with the nature of the ecotype 
unit itself, has nevertheless a direct bearmg upon 
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the major problem of hull-lend utihzation An 
endeavour 1s bemg made to study mtensively the 
distribution of ecotypie variation along environmental 
gradients, and, m particular, attention 1s bemg paid 
to the spatial structure of mtraspecific populations, 
and to the separation of ecotypic responses to alti- 
tudmal, edaphie and phytosocial gradients 

Potatoes The potato-breedmg work was described 
by Dr Black, who explamed that 1t 1s largely con- 
cerned with problems of disease resistance and with 
combiming the different resistance qualities with the 
economic characters of commercial varieties Natural 
resistance to each of the causal organisms of the more 
important diseases, blight, mosaics, leaf-roll, eelworm, 
scab and dry-rot, 1s to be found among the members 
of the potato famly, and breeding experiments are 
designed to utilize the resistance factors as far as 
possible 

The problem of blight resistance was discussed m 
some detail, and methods of testmg for resistance 
were demonstrated In this work, seven different 
strains of the pathogen were employed for testing 
progenies derived from two mam sources, namely, 
hybrids bred from S demtssum and S tuberosum, 
and hybrids bred from S Rybinu, S demessum and 
S tuberosum Analysis of this material has shown 
that the blight resistance of S demissum 1s controlled 
by at least four major mdependent genes which are 
inherited m simple Mendelian fashion 

The progress made m combining these genes with 
factors for resistance to other diseases was demon- 
strated ın the field, where approximately a thousand 
selected seedlings have been grown in trial- and multi- 
plication-plots for comparison as potential economic 
types 

Dr J C Haigh demonstrated a number of species 
hybrids bred from S demissum, S semplierfohum, S 
acaule and S tuberosum, and explamed their bearmg 
on problems related to virus Y resistance and frost 
resistance He also demonstrated the expermments 
laid out to study the effect of species and varieties on 
the soil population of the potato root eelworm 

Potato Virus Diseases Investigations The subject 
of resistance to potato viruses was briefly reviewed 
by Dr Cockerham, who dealt mamly with the 
genetic and breeding aspects of various forms of 
resistance to the A, X, Y and leaf-1o0ll viruses The 
methods of test used ın recognizing and evaluating 
resistance characteristics were demonstrated, and 
attention was directed to a number of seedling 
varieties ın which resistance to blight and virus 
diseases has been successfully combmed Current m- 
vestigations bemg carried out by Miss T M R McGhee 
and Mr A W Macarthur on virus strams in relation 
to problems of resistance were explamed ın a demon- 
stration of field-grown material mfected with a series 
of strains of virus X 

Swedes and Sugar Beet In discussmg the breedmg 
work with swedes (Brassica Napus v Napobrassica), 
Dr Davey described vestigations which have been 
conducted since 1922 to test the possibilities of new 
breeding methods, and to attempt to obtam improved 
strams Because the swede is potentially self-fertile, 
and seed propagated by the established trade method 
appears to be derived from both self- and cross- 
pollmations, a technique for the seedmg of single 
plants ın pollen-proof bags has been adopted. This 
technique was demonstrated 

At first, pedigree Imes were established starting 
with plants selected from commercial crops, and 
some lines have been carried on for fourteen genera- 
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tions Yield-trial results duimg the first twelve years 
indicated that about a third of the lines selected were 
worthless, while the remamder were not significantly 
better or worse than samples of their parent varieties 
Improvement ın uniformity was obtamed, and ıt was 
concluded that the method might have some use m 
re-selecting contammated stocks Intervarietal 
crosses were made between the various swede types, 
and lmes were selected which were also propagated 
by selfing It was considered that these lines tended 
to become too uniform im their genetic constitution, 
so that after four generations ıt was difficult to effect 
any ımprovement in type or in performance The 
mtensity of mbreedmg 1s now bemg lessened by mter- 
crossing related: phenotypes and by propagating one 
or more of the early generations as groups of mother 
plants ın isolation Selection for clubroot resistance 
1s also bemg carried out on young plants grown in 
boxes of infected soul ` 
Investigations with sugar beet have been m 
progress for only three seasons The yield of this crop 
in Scotland might be increased by sowing a few weeks 
before mid-April; but bolting would then become a 
serious consideration Non-boltamg sugar beet 
material under course of development at the Cam- 
bridge Plant Breeding Institute ıs bemg tested, and 
further selection and propagation is bemg carried out 
im collaboration with that Institute A trial which 
meluded boltmg and non-boltimg material was 
demonstrated by Dr Davey and Mr F J W 
England ; 


FIFTH INTERNATIONAL 
ANATOMICAL CONGRESS, 1950 


HE Second World War was responsible for the 
cancellation of the Fifth International Anatomical 
Congress, which had been arranged to take place m 
Great Britam in 1940, and not until this year was ıb 
found possible to hold ıt The previous Congress was 
in 1936 ın Mulan, so that another international meet- 
ing was much overdue , and thus the Fifth Congress 
was held ın Oxford during July 25-28, under the 
auspices of the Anatomical Society of Great Britain 
and Northern Ireland, with Prof W E Le Gros 
Clark as president 
Altogether, thirty-six countries were represented 
at the Congress, but, with the exception of Jugo- 
slavia, which sent three members, there was no 
representation of any of the Eastern European 
countries Even so, the 535 members who eventually 
came constituted a record attendance A Govern- 
ment reception was held m Christ Church prior to 
the opening session, and the members were welcomed 
on behalf of the Government by Viscount Addison, 
who before leaving academic hfe was himself a pro- 
fessor of anatomy In his presidential address the 
next day, Prof Le Gros Clark reviewed current trends 
im the study of anatomy, and, among other things, 
emphasized the thinness of the largely artzficial 
barrier between anatomy and physiology , his speech 
has been published m the Brush Medical Journal 
(u, 233, 1950) At the University Convocation which 
followed the opening plenary session, honorary degrees 
were conferred on Lord Addison, Prof G W Corner 
(Baltrmore), Prof M W Woerdeman (Amsterdam) 
and Dr L S B Leakey (Nairobi) 
The subject-matter of the scientific sessions reflected 
the wide range of interests of modern anatomists, and 
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emphasized the fundamental nature of the study of 
anatomy in relation to other biological subjects 
Indeed, so varied was the content of the two hundred 
or so communications that it 1s difficult to make any 
useful summary , no official proceedings of the Con- 
gress are to be published An attempt was made at 
rough classification mto several groups: genera?’ 
anatomy, physical anthropology, neurology, histology, 
embryology and morphogenesis, and endocrinology , 
and, so far as possible, papers with related subject- 
matter were grouped together This did not, however, , 
prevent some strange juxtapositions Thus, a paper 
on the mechanism of the interphalangeal jomts ım 
man was followed by one on the structure of the 
integument of the Anura , and a radiographic study 
of the mechanism of deglutition was succeeded by 
some remarks on the weak poimts of the lumbar 
region in Brazilian Indians. 

In the section on neurology, which contamed the 
greatest number of communications, there were two 
main groups, the first on the central nervous system,— 
and the second on the peripheral nervous system 4nd 
neurohistology In addition, the greater part of two 
sessions concerned the peripheral parts of the auto- 
nomic system The section on physical anthropology 
produced a spirited controversy regarding the origm 
and relationships of the Australopithecimz, the 
observational evidence finding itself in conflict with 
the results of the more narrowly statistical approach, 
Among the other papers m this section were two 
dealing with the resulis so far obtamed by the 
British-Kenya Miocene expedition Under : the 
heading of histology came several papers dealing 
with the application of phase-contrast microscopy to 
anatomical problems, and one whole session was 
devoted to papers dealing with bone A number of 
new techniques were discussed, among them the use 
of mucroradiography and autoradiography ‘The 
section on embryology and morphogenesis included 
papers on experimental embryology and embryonie 
physiology as well as more purely descriptive papers 
Lastly, ın the endocrinology section, the maim topics 
were the blood supply and functions of the prtuitary 
and recent expermental work on the suprarenal 
cortex 

There were more than nmety demonstrations, 
involving some four hundred microscopes, and these, 
too, were roughly grouped together under headings. 
Here again, neurology was the headmg under whic 
came the greatest number of entries Several film 


‘were shown, dealing with such diverse subjects as 


the tissue culture of osteoclasts and the recovery of 
skilled movements in monkeys after lesions in the 
motor cortex An ad hoc discussion took place on the 
use of films in the teaching of normal anatomy, and 
in view of the difficulty, stressed by some Contmental 
speakers, of obtaiming material for dissection, it 
appears certam that there 1s scope for more and 
better teaching-films The Congress resolved to form 
an international commuttee to approach the various 
and diverse sources known to be in possession of such 
films with the view to the formation of an international 
catalogue of available teaching material, and possibly 
the formation of a lending library 

It was also agreed to set up another committee, 
composed of delegates from the vamous national >` 
anatomical societies, to consider the difficult subject 
of modifying the present policy of lazsser-favre with 
regard to anatomical terminology The situation now 
is almost one of tot homines, quot senientre, since 
almost every nation has its own variant, usually, but 
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not mvanably, stemmmg from the great Basle 
Nomima Anatomica of the early years of this century. 
Any attempt to produce uniformity is, however, 
fraught-with considerable danger, smce anatomical 
terminology enters mto many fields of research and 
_, classification , and 1t was felt that great care must 
be exercised before decidmg to mflict any changes on 
the long-suffermg clmicians, who m many cases have 
already probably had to master at least three different 
termmologies It was also agreed, however, that the 
subject ıs one of such importance that an approach 
should be made to the United Nations Educational, 
Scientific and Cultural Organisation for the purpose 
of appomtimg a paid secretary to the committee 
The Congress comeided happily with an exhibition 
in the Radcliffe Science Library reviewmg the history 
of the teaching of anatomy at Oxford, and a booklet 
on this subject was presented to each member. The 
official languages of the Congress were English, 
French, German, Spamsh and Italian, and the 
™~-anterpreters were kept busy For the most part the 
delegates were accommodated m Oxford colleges, 
and during their visit there was no lack of entertam- 
ment. Many members took part m sightseeing tours 
and vistts to places of interest, on the last night 
there was a dance at Orel College, which was 
well attended There was plenty of opportunity 
for the exchange of mformal views and speculations 
between members who had not seen each other 
for many years, and the fullest possible use was 
made of ıb 
At the closmg plenary session, the president 
referred to the death of Prof H C Bazett, of the 
University of Pennsylvania, on his way to attend the 
Congress It was proposed by Prof J Benoit, on 
behalf of the Association des Anatomistes de Langue 
Frangaise, that the Sixth International Anatomical 
Congress should be held under the auspices of the 
Association, probably in Algiers, in 1955 This 
mvitation was cordially accepted by the members, as 
was the proposal of Prof N L MHoerr that the 
American Association of Anatomists should be 
responsible for the succeeding Congress The members 
then dispersed, many of them to pay visits to other 
laboratories in Great Britam, and all having enjoyed 
a very pleasant and stimulating few days 
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FLUORESCENT INKS 
FOR ADVERTISEMENT POSTERS 


HE use in Great Britain m recent months of 
unusually brillant coloured mks on advertise- 
ment posters has excited a good deal of interest and 
comment—some favourable and some otherwise If, 
however, ıt be the purpose of a poster to invite 
attention, then these mks must be regarded as a 
success 
The underlymg principle of the special mks used 
for these posters ıs that they contain a daylight 
fluorescent pigment which, because ıb fluoresces m 
the visible range, ımparts the brilliance of colour. 
The fluorescent pigment 1s made by dissolving a small 
© quantity of a fluorescent dyestuff ın a transparent 
thermosetting resin (urea formaldehyde or phenol 
formaldehyde) and grinding the solid solution to @ 
coarse powder This pigment 1s then incorporated ın 
a special printing ink contamıng coloured pigment 
and oil Because fine grinding—the usual method of 
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incorporating pigments m oil—destroys the fluores- 
cent properties of the pigment, ıb 1s necessary that 
special inks be used, suitable only for a printing 
process known as ‘silk screon printing’. The usual 
printing processes used for poster production—litho- 
graphy and letterpress—demand finely ground inks, 
and for this reason the fluorescent inks cannot be 
used Another reason for using the silk screen process 
1s that ıt applies a much thicker film of ink to the 
paper than either hthography or letterpress, and this 
is an advantage, smce the fluorescent mks are not 
‘permanent’ Even the best of the inks lose their 
effect after exposure for a month orso Within lmuits, 
however, the thicker the nk film the more permanent 
1s the ink, and hence the desire to print as much ink 
as possible 

The silk screen process has been used for a number 
of years for producing posters, showcards, folders, 
ete , where the number of copies 1s comparatively few , 
but the mtroduction of the new inks has extended the 
scale of operation considerably The process is, ın 
effect, a stencil printing process m which a thin nk— 
more like a pamt than a normal prmtimg mks 
forced through the mesh of a stencil made from a 
piece of silk stretched over a frame (synthetic fibres 
and wire mesh are also used) The stencil ıs made 
either by photographic means or 1s hand-prepared 
The meshes ın the mage areas are left open, while 
those of the non-image areas are filled m A stencil 
is made for each colour to be printed, and the mk 
1s forced through the silk by means of a squeegee on 
to the sheet of paper beneath Although the process 
can be made semi-automatic, a good deal of hand 
operation 1s involved, and hence to produce a large 
number of impressions 1s comparatively expensive. 

The original patents covermg these inks are 
American, and most of the inks used up to now have 
been of United States origin The majority of nk 
makers m Great Britain, and on the Continent of 
Europe, are mvestigating their manufacture The 
colours available to date are at the longer end of the 
spectrum—the reds, yellows and yellow-greens 


CENTRAL GLASS AND CERAMIC 
RESEARCH INSTITUTE 
OF INDIA 


HE official openmg of the Central Glass and 
Ceramic Research Institute of India at Calcutta 
by the Honomable Dr B C Roy, Chief Minister, 
Government of West Bengal, on August 26, brings 
to frution a well-planned scheme launched by the 
Council of Scientific and Industrial Research m India 
and removes the long-felt and urgent need for the 
establishment of such an institution ın India This 
1s the fourth laboratory established by the Couneil 
to_be declared open—the other three being the 
National Chemical Laboratory at Poona, the National 
Physical Laboratory at Delhi and the Fuel Research. 
Institute at Dhanbad 
An account of the plans for this latest research 
institute was given m Nature of March 1, 1947 
Although the foundation stone of the Institute was 
laid on December 24, 1945, by the late Sir Ardeshir 
Dalal, then member of the Viceroy’s Executive 
Council in charge of the Department of Planning and 
Development, ıt was umpossible to start work until 
September 1948 Only the technological block had 
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been constructed ın 1948, where work has been in 
progress since then, 1mportant contributions on the 
availabilty and improvement in the quality of 
Indian raw materials for the glass and ceramic indus- 
tries have already been made, a detailed account of 
these investigations was recently published Re- 
searches on coloured glass, smtered glass and foam 
glass are ın progress, the work on foam glass has 
aroused great mterest 

The laboratory 1s located m Jadavpur, a southern 
suburb of Calcutta, and occupies a total floor area of 
about 45,700 sq ft The Institute with its imposing 
glass tower is a carefully designed and well-equipped 
laboratory providing facilities for team-work and for 
specialized research in glass and ceramics The 
buildmg consists of two blocks the mam block 
comprising laboratories for precision work, the 
library and the museum, and the technological block 
comprising units for processmg raw materials, fur- 
naces, workshops, etc The buldmg has many 
notable features Special mention may be made of 
the armoured-plate glass doors, the first of their kind 
to be installed m India The vestibule ıs decorated 
with a mural in cut glass in a single piece measuring 
about 6 ft x 4 ft and depicting the glass-blower’s 
craft and potter’s wheel, and an enamelled panel 
bearmg the Council’s msignia and the inspiring words 
of the Prime Mmuster of India, Pandit Jawaharlal 
Nehru, who 1s also president of the Council of Scientific 
and Industrial Research “Do ıt now! I am not 
interested ın excuses for delays, I am interested only 
in things done” 

The museum (entrances to which are curtaied by 
artistic glass fabrics) houses, besides specimens of 
raw materials and finished products of the glass and 
ceramic industries, many rare exhibits of historic 
interest Excavated pieces of ancient Indian art 
from Mohenjodaro and Harappa, glass articles of the 
Moghul, Napoleonic, pre-Victorian and Victorian 
periods, specrmens of historic mterest from West- 
minster Abbey, Switzerland, France and Sweden, 
provide an array of exhibits spanning the long stretch 
of man’s history Of special mterest to men of science 
are a double-ended discharge tube belonging to de la 
Rive, a Woulfe’s bottle used by Davy and Faraday, 
an origins] heavy-glass prism made by Faraday, por- 
celain prisms and glass semi-cylmders employed by 
Sir J O Bose in his investigations, and a desiccator, 
a stone bottle and a measurmg cylinder belonging to 
Sr P © R&éy A specimen of glass produced by the 
first atomic bomb explosion at New Mexico has been 
presented to the museum 

In a message read at the opening ceremony, the 
Prime Minister, Pandit Nehru, said ‘The Central 
Glass and Ceramic Research Institute deals essen- 
tially with one of the most important applications of 
science. It will, I hope, play an ımportant role m 
developing not only the glass mdustry ın India, but 
many of its ramifications Above all, I hope that 
this laboratory will nurture and spread the spirit of 
science so that we may grow out of our narrow selves 
and thus raise ourselves and our country to higher 
levels of thought and achievement.” 

Describing the need for such a laboratory, the- 
Honourable Mr Harekrushna Mehatab, Minister for 
Industry and Supply, Government of India, and 
vice-president of the Council of Scientific and Indus- 
trial Research, said ‘The need of such an mstitute 
was felt durmg the last war ‘The human mind has 
been trained m such a way that unless there ıs a 
violent shock m the shape of a war, 1t 1s not stirred 
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up to thmk of scientific research in various fields for 
the uplift of the human society as a whole How 
one wishes that ın peace-tume, too, varlous researches 
were made and money could be available in abundance 
for the purpose ” 

Sir Shanti Swarup Bhatnagar, director of scientifia— 
and industrial research, Government of India, said 
“The Council of Scientific and Industrial Research 
realized that glass and ceramic mdustries of India 
must be scientifically developed if they are to play 
the role they must, ın the onward march of progress 
and achievement which, ın our conviction, 1s India’s 
destiny We have chosen Calcutta for the 
location of the Institute as ıb 1s one of the principal 
centres of the glass and ceramic industry For the 
establishment of a successful glass and ceramic 
industry, we are as much dependent on science and 
technology as on decorative and creative art requirmg 
delicate touches which only deft hands can impart , 
and as we know that Bengal possesses artistic talent 
which few other places can equal as well as scientifié 
acumen of a high order, we feel we have acted nghtly 
m locating the Institute here ” 

His Excellency Dr K N Katju, Governor of 
West Bengal, presided at the opening, and m his 
address he blamed the politicians for the misuse of 
scientific discoveries “We are now living ın the 
atomic age fearful of what the future may unfold, 
and sometimes people blame the scientists for m- 
venting and perfectmg msiruments of tremendous 
destruction, destruction as gigantic as 1s caused by 
an earthquake. For this abuse and perversion of 
human knowledge acquired by conquest over Nature 
we must not hold the scientists responsible. Re- 
sponsibilty for this must be placed fairly and 
squarely on the so-called statesmen of the world 
and on the people led or misled by them Scientists 
discover, and this discovery has been a contimuous 
process throughout the ages It 1s for the people to 
decide how these discoveries are to be utilized, for 
the betterment of mankimd or its destruction ” 

In declaring the Institute open, the Honourable 
Dr B C Roy commented on the importance of 
having the right men ım charge They must be able 
to “create enthusiasm among the tramees and con- 
fidence in those who would be benefited by their 
research work Dr Atma Ram and his associates 
have established a reputation and I hope and trust 
that this Institute will have a succession of achieve-) 
ments to its credit” 

Dr. Atma Ram, jomt director of the Institute, 
defining the functions of the Institute, said that 
“although the functions of the laboratory are to 
some extent objective ın character, one of the chief 
aims of the Institute “will obviously be fundamental 
research, because unless the workers are devoted to 
increasing the bounds of knowledge they will not be 
able to apply scientific ideas in the best way The 
experience of laboratories elsewhere 1s that problems 
for fundamental research often reveal themselves 
during investigations of industrial problems There - 
is & host of such mstances in glass and ceramics. At 
the same time, the Institute should not remam 
isolated and indifferent to the needs of the country 
and would endeavour to do its best to help the N 
mdustry ” 

Some four thousand people attended the openmg 
ceremony, mcluding mumusters and officials of Central 
and State Governments, emment men of science, 
representatives of the glass and ceramic industries 
and others 
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Structure within Polyhedra Associated 
with Insect Virus Diseases 


For some time we have been exammimg with the 
electron microscope thin sections of caterpillars 
infected with their polyhedral diseases In this way 
1Ł is possible to follow the development of the disease, 
to see the crystal-like polyhedra as they are formed 
wm stu and to observe the fine structure of their 
contents 
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mately the same length as the thin rods, are them- 
selves disintegrating to reveal thm ones withm 
them 

Polyhedra from other caterpillars, some belongmg 
to species closely related to the foregomg, do not 
seem to contam these rods Thus when the poly- 
hedra from the cream spot tiger (Aicha villaca), 
the garden tiger (A caja) moth caterpillars and the 
caterpillars of Rhypara purpurata are treated with 
sodium carbonate, there remain hollow shells of the 
polyhedra pitted with a large number of holes of 
very uniform diameter (Fig 2) On the substrate 
surrounding these disintegrated polyhedra there can 
sometimes be seen clusters of spherical bodies having 
about the same diameter as the holes (Fig 3) These 
spheres, often flattened, occur smgly and in short 
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Fig 1 Membrane and residual contents of an alkali-disintegrated polyhedral body from a diseased larva of P dominula 
The rod-shaped virus elementary bodies of uniform diameter are scattered over the substrate and can be seen within the 
membrane together with two of the thicker rods (near the bottom of the membrane) from which these virus particles 


come, as well as others ın various stages of disintegration Positive print 


x 11,000 


Fig 2 Pitted debris of polyhedra treated with sodium carbonate, from A llaca The holes havo essentially uniform 


diameters of the same order of magnitude as flattened spheres oen observed on the surrounding substrate 
x 8, 


print 


Positive 


Fog 3 Spherical particles, which may be elementary particles of virus, obtained by the alkaline disintegration of . 
polyhedral bodies developed within a Jarva of virus-diseased 4 caja Positive print x 8,500 


Bergold?? has obtamed electron mucrographs 
showing thm rods freed when polyhedra of the silk- 
worm larva, B mor, of the gypsy moth caterpillar, 
P dispar, and of the nun moth caterpillar, L monacha, 
are treated with dilute sodium carbonate Presumably 
these are elementary bodies of virus Similar rods 

„have been obtained by,Stemhaus and his co-workers*4 
‘from polyhedra of the alfalfa caterpillar, the western 
yellow-striped army worm and the California oak 
worm Treatment of the poly- 
hedra from some of, but not 
all, the species of caterpillars 
which we have studied reveals 
similar rods 

Such rods have been ob- 
tained from the scarlet tiger 
moth caterpillar, P domonula, 
and the currant moth cater- 
pillar, A grossularrata In 
both these cases, alkaline 
disintegration has revealed 
thick as well as the thm 
elementary rods withm and 
issuing from the membranes 
that enveloped the polyhedra 
(Fig 1) Asin this figure, the 
thin rods are frequently small 
groups ın parallel array In 
a few places the thick rods, 
which always have approx- 


all the nucleoplasm replaced by polyhedral bodies 


Fig 5 Section through parts of spherical polyhedra within a cell of a diseased larva of A millaca 
The spherical pits disseminated through these bodies are easily seen 


chains Similar holes and spheres can be seen withm 
the polyhedra in sectioned tissues of the caterpillar 
itself | Unhke the polyhedra that yield 10ds, 
these usually show no evidence of envelopmg 
membranes 

In all the caterpillars discussed here, the polyhedra 
developed withm nucle: which may become so dis- 
tended as nearly to fill their cells This is true whether 
or not the rod-like particles are found Fig 4, from 





Fig 4 Section showing part of a cell from a virus-diseased larva of A grossularata with almost 


Negative print x 2,000 


Positive print x 11,000 
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a section through a diseased currant moth cater- 
pillar, ıs typical of what ıs seen at low magnification 
under the electron microscope The crystal-like out- 
lies of the polyhedia are very evident m these 
sections Fig 5 shows several sectioned polyhedra 
from a cream spot tiger caterpillar They exhibit 
the same pitting that 1s seen after alkali treatment 
Sometimes there are protuberances ın place of the 
holes These facts, taken ın connexion with what 1s 
seen in Figs 2 and 3, suggest that the melusions in 
these polyhedra are little spheres 

In no instance thus far have we found any mdica- 
tion of the spherical forms and pitted polyhedral 
matrix m species yielding rods, or vice versa This 
suggests that the virus diseases of caterpillars that 
produce crystal-like polyhedral mclusions may fall 
nto at least two different groups That exhibiting 
the spherical forms and typified by the disease of 
the cream spot tiger moth caterpillar has not pre- 
viously been described j 

We are continuing these combmed studies of the 
virus polyhedra from a number of related species of 
caterpillars both m section and after disintegration 
A more detailed report of the results already obtamed 
will be published elsewhere 


KENNETH M. SMITH 


Plant Virus Research Unit, 
(Agricultural Research Council), 
Molteno Institute, 
Cambridge 


Rarru W G WYCKOFF 
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Experimental Biology and Medicine Institute, 
National Institutes of Health, 
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Infra-Red Spectra of Films of Native and 
i Denatured Pepsin 


WE report here some observations on the infra-red. 
absorption of films prepared by drymg native, de- 
natured, and regenerated pepsm solutions On 
thermodynamic grounds! the alkali denaturation of 
pepsin molecules unrestricted ın space (dilute aqueous 
solution) would be expected to involve the breakmg 
of a large number of mtra-molecular hydrogen bonds 
As yet, direct evidence as to the formation of new 
intermolecular hydrogen bonds between uncoiled 
molecules 1s lacking Differences in the mfra-red 
absorption spectra of native and denatured pepsin 
in the range of hydrogen-bonding frequencies can, 
with reasonable assurance, be assumed to represent 
evidence for overall changes in hydrogen bondmg 
The infra-red spectra of films of pepsm and other 
enzymes measured ın the wave-length region 2-165 
microns** show, mm addition to the strong bands 
around 3, 6 and 6 5 microns always obtamed with 
protems and polypeptides, several less imtense 
absorption bands m both the 3-meron region and 
at wave-lengths longer than 6 6 microns In this 
communication we are concerned only with the 
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region 3,400-2,800 om ~ (2 9-3 6 microns), in which 
the spectral measurements were made using calcrum 
fluoride and lithium fluoride prisms, since this 
18 æ iegion of absorption by hydrogen-bondmg 
frequencies 

Crystalline pepsin from two commercial sources, 
(Armour and Worthington) was used in the prepara- 
tion of native, denatured, and regenerated pepsin 
solutions 300 mgm of each of the crystalline pepsin 
preparations was dissolved in 5 0 ml water acidified 
to pH 4 5 with dilute hydrochloric acid, and dialysed 
against water acidified to pH 4 5 for 24 hr at + 2°C 
Followmg dialysis, the pepsmn solutions were made 
up to 25 ml volume, and again adjusted to pH 4 5 
Three 5 0-ml aliquots of each was placed in three 
stoppered Erlenmeyer flasks and allowed to come to 
equilibrium at room temperature One aliquot was 
then brought to pH 85 by addition of a known 
amount of alkali through a capillary, and kept at 
this pH for 8 hr at room temperature At the end 
of this period ıt was brought to pH 45 and thé 
denaturation was confirmed by testmg for loss of 
enzymatic activity 

The second aliquot was submitted to treatment 
identical with the first, but after standing at pH 8 5 
at room temperature for 4 hr, ıt was adjusted to 
pH. 7 5 with acid, then gradually brought to pH 6 8 
over a period of 4 hr, by addmg mmute quantities 
of acid through a capillary prpette The regeneration 
was confirmed by testing for reappearance of enzym- 
atic activity Finally, the solution was adjusted to 
pH 45 before preparation of the film The third 
aliquot was kept at pH 4 5 for 8 hr, then a known 
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Infra-red spectra of films of pepsin adjusted to same density at 
2,960 cm ~ 
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amount of salt was added to duplicate the calculated 
amount of salt formed m the two other aliquots in 
the course of adjustment of pH to 8 5 and then back 
to pH 45 This third aliquot was used as the native 
pepsin. sample m each case, since enzymatic activity 
proved to be intact 

Enzymatic activity was tested by imeubatmg 
1 0 ml of each of the three aliquots at the end of the 
experiment with 20 ml of 2 per cent denatured 
bovine albumin as the substrate (heat-denaiured at 
83°C for 10 mm) and 0 5ml of 0 09 N hydrochloric 
acid Proteolytic activity was determmed (a) by 
formol titration, and (b) by measurement of the 
decrease of turbidity with mereasing enzymatic 
hydrolysis of the substrate In this manner 40 per 
cent activity was found m the regenerated Armour 
pepsin and 25 per cent in the regenerated Worthmgton 
pepsin, assuming the values obtained for the native 
pepsin to be 100 per cent and the denatured, zero 
These solutions of native, denatured and regenerated 


T *pepsm prepared in identical manner from two 


different sources of crystalline pepsin and all adyusted 
to the same final pH, were used in the preparation 
of films for infra-red absorption studies 

Typical spectral data are reproduced herewith 
Since the films were all prepared by evaporating or 
casting a few drops of the pepsin solutions on silver 
chloride disks and then drying in a vacuum desiccator 
over phosphorus pentoxide at 3°C simular to the 
way previously described for nucleic acids‘, the thick- 
ness of the films varied somewhat from preparation 
to preparation This variation m thickness has been 
compensated for by making the assumptions that the 
number of C—H bonds per molecule are constant 
and also that the 2,960-cm~-! C—H stretching fre- 
quency obeys Beer’s law mdependently of whether 
the protem 1s in @ native or denatured state If one 
makes these two assumptions, the first of which 1s 
probably exactly valid and the second approximately 
valid over a relatively limited thickness range, then 
one may adjust the mtensity of the rest of the spectra 
to fit the use of the 2,960-cm -1 absorption band as 
an internal standard’ This procedure was followed 
with several different pepsin preparations by plotting 
density on log paper and reduemg to a common 
density at 2,960 cm~! In each case it was noted 
that the relative absorption of the film obtained 
from denatured pepsin solutions was higher m the 
3,260-cm ~ region than that of films cast from native 
pepsin solutions, while the absorption of the films 
obtained from the regenerated pepsin lay always at 
some intermediate value In our experiments the 
(adjusted) absorption differences in the mtensity of 
the 3,260 cm ~-! band were of the order of 0 05-0 25 
density units 

It seems established, mainly by the careful studies 
of Sutherland and his co-workers on a variety of 
sumple amides as well as on certam peptides and pro- 
teins®.?, that the 3,260-cm ~ band ıs associated with 
a hydrogen-bonded N—H frequency Our measure- 
ments show an mecrease in the mtensity of this 
frequency as the percentage of residual native 
pepsin decreases, thus mdicatmg an merease (in the 
denatured state) m the mtensity or number of the 
bonds with which this frequency is associated In 
denatured protein films, the probability of orientation 
of the uncoiled pepsin molecule, and the mstitution 
of the mesomorphic state through mtermolecular 
bonding along adjacent uncoiled molecules, are greatly 
enhanced This appears to be supported by our 
results. 
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We are indebted to Dr R C Lord for mteresting 
discussions on this subject, and to Dr V Z Willams 
for the use of a lithium fluoride prism 
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E R Brovr 
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Polaroid Corporation, 
Cambridge, Massachusetts 
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Alteration of Collagen Structure by 
Irradiation with Electrons 


In endeavourmg to mduce shrmkage in collagen 
by irradiation with electrons, structural alterations 
ın the material were determmed from the low-angle 
X-ray diffraction patterns of samples which had been 
exposed m the beam of an electron accelerator 
Previous experiments have shown that, when collagen 
18 permitted to shrink hydrothermally, the average 
intensity of the low-angle diffraction pattern decreases 
with the degree to which the sample has been allowed 
to shrmk ‘The elongation at which this pattern dıs- 
appears 1s dependent upon the temperature at which 
the shrinkage takes place Thus, the intensity of the 
low-angle diffraction pattern can be used as a means 
of determining the amount of structural damage 
brought about by electron mzradiation 

The electron beam used to irradiate the collagen 
samples was derived from a resonant cavity pulsed 
by a 10-cm, one-megawatt type 4/33 magnetron 
The magnetron was pulsed with one-microsecond 
pulses at 333 cycles per second, giving a 0 00033 duty 
factor With this duty factor, the average beam 
current output was about 1 2 microamp at a maxi- 
mum energy of 063 MeV Spectrometer tests 
indicated that the beam energy was not monochrome 
atic but possessed a maximum intensity of 0 3 MeV 
The rate at which the samples were irradiated was 
determmed to be of the order of 2,000 r per sec 
This value was obtamed by extrapolating Victoreen 
T meter measurements to a distance of 15 cm 
from the window 

Both wet and dry samples of untreated kangaroo 
tail tendon collagen were exposed to the electron 
beam for varymg amounts of time All samples were 
held in a small clamp which could be mounted im 
the low-angle diffraction camera This held the 
fibres parallel and ensured that the X-ray beam 
would be directed at the same region of the fibres 
which had been exposed to electrons All samples 
were dried before their low-angle patterns were 
photographed The X-ray diffraction results are 
listed in the accompanying table 

It was observed that wet samples which were not 
clamped curled toward the electron source after about 
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Diffraction | Estimated 
Sample Electron | Integrated | pattern erystal- 
exposure j time pulses | intensity lunity* 
(min ) (sec ) (per cent) 
Dry collagen none ‘ood 100 
Wet collagen 10 02 ‘aint 30 
Wet collagen 20 04 very faint 10 
Wet collagen 45 09 none 0 
Dry collagen 30 06 medium 50 
Dry collagent 30 06 none 9 





* Based on 100 per cent = amount of crystallinity ın dry untreated 
collagen 


+ Soaked ın water after electron exposure 


a 15-min. exposure After the same amount of ex- 
posure, fibres of clamped wet samples showed a 
tendency to break, curl and shorten lengthwise This 
curlmg of wet samples can be explamed by the fact 
that maximum ionization occurs at one-third of the 
maximum distance penetrated by the beam m the 
wradiated sample: Shrinkage is, therefore, mitiated 
m the upper half, and uniform shrinkage of the 
entire fibre ıs never achieved because, by the trme 
sufficient 1onization has occurred at the lower surface, 
the upper section of the fibre has absorbed so much 
energy that gelatinization has taken place and the 
material dissolves ‘The absorption curve shown in 
the accompanying graph mdicates that about 98 per 
cent of the electron beam ıs absorbed ın penetrating 
collagen samples, which were 0 75 mm im diameter 
Attempts to measure the rise of temperature of the 
collagen during irradiation mdicated that it was only 
a small fraction of a degree 

It 1s mteresting to note that, m the dry sample, a 
30-min exposure to electrons produced no observable 
alterations in the physical appearance of the material 
other than a marked yellow discoloration, and the 
X-ray diffraction pattern showed evidence that a 
large percentage of crystallmity remamed in the 
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water for a few hours, most of the material dissolved 
and all that remamed was a thin gelatmous film 
which exhibited only an amorphous low-angle 
diffraction pattern 

The above findings may be of significance to those 


employing an electron microscope in the study of an 


collagen Although the electron energy in an electron 
microscope 1s considerably less than that used above, 
it may still be sufficient to cause appreciable changes 
in the specimen Considermg the minute cross-section 
of the electron microscope samples, any change which 
might be produced by electron radiation would occur 
practically mstantaneously It is possible that such 
an. effect might introduce uncertainty ım mterpreting 
electron micrographs ın terms of the true structure 
of collagen 

Rosert R PERRON 

BARBARA A Wricut 
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Effect of Neutron Irradiation on the 
Thermal Conductivity of a Quartz 
Crystal at Low Temperature 


Tse thermal conductivity of crystals ıs very 
structure-sensitive, particularly at low temperatures 
In the case of dielectric crystals, this has been demon- 
strated by de Haas and Biermasz', who measured the 
effect of heat treatment on the conductivity of a 
quartz crystal m the liquid-hydrogen temperature 
region. 

In the present experiments lattice defects, consisting 
of displaced atoms, have been produced in a quartz 
crystal by irradiation with fast neutrons m a pile, 
and we have measured the changes in conductivity 
after several successive periods of irradiation and 
after subsequent annealing The extra thermal 
resistance is due to these displaced atoms and 1s not 
associated with any nuclear transformations which 
may be produced m small quantities durmg the 
irradiation 

The temperature-range of the measurements, 

°90° K , ıs covered more fully than has been done 
before ın heat conductivity measurements, and the 
curves shown m Fig 1 each comprise 15 to 25 
measured pomts 

The theory of the thermal conductivity of dielectric 
crystals was developed by Debye’, Peierls’, Pomer- 
anchuk! and Casımırë At low temperatures the 
thermal resistance can be regarded, to a first approx- 
imation, as bemg composed additively of the resist- 
ances due to the followmg processes, which are 
responsible for the scattermg of phonons (lattice 
waves) (1) boundary scattermg, which produces a 
resistance Wp « L T, where T 1s the absolute tem- 
perature and L 1s the external dimension of the 
crystal, (2) ‘umklapp’ processes, which produce a 
resistance Wy œ T- exp (—6/27), where 0 is the 
Debye temperature? , (3) scattermg by various dis- 
orders, such as lattice defects which produce a resist- 
ance Wp «x T”, where £ is the defect concentration 
and n ıs a constant which never exceeds + 1 
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One of us? has combined the mgorous method of 
Peierls with the approach of Pomeranchuk and has 
appled the theory to the conductivity of crystals and 
glasses In the case of quartz crystals, an analysis 
on the basis of the present theory of the results of 

„qdo Haas and Biermasz! and of the present experi- 
“ments shows that Wp 1s the chief factor determining 
the resistance below 10°K and Wy the chief factor 
above that temperature Wp 1s only an appreciable 

~- fraction of the total resistance ın the neighbourhood 
of 10°K The resistance ıs mainly determined by 
the mean free path of the transverse waves 

In the case of quartz glass, this theory shows that 
the conductrvity at high temperatures 1s mainly due to 
the transverse waves and 1s proportional to the specrfic 
heat (as pointed out by Kittel?) At low temperatures, 
the contribution from longitudinal waves predomin- 
ates and gives rise to a component which 1s propor- 
tional to T at the lowest temperatures, reaches a 
maximum and then falls off The combmation of 


` these two components produces the conductivity, as 


measured before by one of us’, and shown im 
Fig 1 

It can be seen from Fig 1 that, with mereasmg 
uradiation, there 1s a gradual transition m the form 
of the temperature-dependence of conductivity from 
that of the origmal crystal to that of the glass This 
can be explamed as follows Fast neutrons produce 
cascades of displaced atoms, some of which are clus- 
tered together m small regions, while others are 
separated by many atomic diameters fiom neighbour- 
mg defects After the first irradiation the crystal 
shows a resistance additional to the normal resistance 
which, above 15° K , can be interpreted as the resist- 
ance due to the numerous single lattice defects 
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Fig 1 Thermal conductivity of quartz crystal, wradiated quartz 
crystal and quartz glass Cumulative radiation doses (1) 1 
unit, (2)2 4 units, (3) 19 units 
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successive annealings (1) 80U°C for 8hr , (2) 400°C for 6hr , 
(8) 510°C for 6 hr , (4) 565°C for 6 hr , (5) 540°C for 60 hr 


100 


Below 15° K , however, the extra resistance 1s ın the 
nature of a boundary resistance, with a value of E 
of the order of 10 cm ‘This can be mierpreted as 
due to the clusters scattermg phonons independently 
of their frequency, giving an apparent size-resistance 
with YL ~ aN, where N is the number of clusters 
in unit volume and o is the cluster cross-section 

After prolonged irradiation the number of single 
defects ıs so large that there ıs interference between 
neighbourmg defects, and the temperature-depend- 
ence of the defect resistance gradually changes to 
the case of glass, that is, the scattermg by defects 
becomes less dependent on frequency Also, at low 
temperatures the longitudinal component of con- 
ductivity becomes appreciable, compared with the 
transverse component, resulting mn a peak at 10° K 
We can regard the irradiated crystal as a ‘dilute glass’ 

The cumulative irradiation doses after the three 
periods of irradiation are m the ratios 1 24 19, 
and the induced resistances at the lower temperatures 
are in roughly these ratios During the first mrradia- 
tion the thermal neutron dose was 1 8 x 108 per 
square cm 

The effect of annealing the crystal, at various 
temperatures, after the last irradiation, 1s being 
studied The conductivities after annealing are 
shown in Fig 2 So far, the crystal has not been 
heated above 573°C, the transition temperature 
from a- to B-quartz The shape of the conductivity- 
temperature curve after the last annealing 1s slightly 
different from that after the second irradiation and 
suggests that a smaller percentage of defects are now 
clustered together 
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More details of these experiments and of their 
interpretation will be given elsewhere 


R BERMAN 
P G KLEMENS 
F E Smown 
Clarendon Laboratory, 
Oxford 
T M Fry 


Atomic Energy Research Establishment, 
Harwell, Berks 
Aug 31 
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Use of Diffraction Gratings Ruled on 
Cylinders 


I mavE recently described? a method of rulng 
diffraction gratings on cylmders by a method which 
gives results substantially free from the periodic 
errors otherwise difficult to avoid, and by coating 
such cylinders with a plastic pellicle, which 1s after- 
wards removed, 1t 18 possible to prepare flat gratings 
m hardened gelatine on optically flat glass 

I have recently found that ıt 1s possible to use 
these ruled cylmders as the dispersing element m a 
spectroscope When a flat grating ıs used, the col- 
lamating lens (or a reflector) ensures that the rays 
shall fall on the grating at the same angle In usmg 
the cylmder gratmg as a dispersing element, this 
condition 18 fulfilled by the use of a cylimdrical lens 
placed obliquely m the beam of parallel rays from 
the collimating lens, the axis of the cylinder grating 
bemg set accurately parallel to the axis of the 
cylindrical lens and at right-angles to the plane of 
the slt A simple disposition of the optical parts 
involved, which illustrates the method, 1s shown m 
the accompanymg diagram In this the Littrow 
arrangement is used, the same lens bemg used as 
collimator and telescope and the hght from the slit 
being directed towards the colimatıng lens by means 
of a small right-angle reflecting prism 

Observations of the 1mage are made with an eye- 
piece either just above or below or to one side of the 
right-angle prism Light from the source A 1s brought 
to a focus on the sht S by means of the condensmg 
lens Z and 1s reflected towards the collimating lens K 
by means of the prism P The rays then fall on the 
cylindrical Jens C, the axis of which ıs parallel to 
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the axis of the ruled cylinder R The distance from 
C to R is adjusted so that rays proceeding from a 
point ın the centre of the slit would be focused as a 
lne on the axis of the ruled cylinder R The axis of 
the cylinder E ıs disposed, ın relation to the optic 
axis of the collimator, m such a way that the raysa- 
fall on the ruled cylinder at right-angles to the 
individual flat facets of the cuts made by the diamond 
ın ruling the gratmg, the order of the spectrum 
observed ım the eyepiece Æ bamg thus that order into 
which the greater part of the energy 1s thrown It 
will be seen that the rays fall on the ruled cylmder 
at the same angle 

This arrangement has been tried with a cylinder 
grating one inch in diameter ruled with 4,000 hnes 
to the mch, and excellent definition was obtamed m 
the fourth order, which showed a fairly good ‘blaze’ 
A simular arrangement, in which lenses are replaced 
by reflectors, follows on obvious lines and should be 
applicable to instruments designed for use ın the _ 
infra-red The resolving power and dispersion cami” 
be evaluated ın precisely the same manner as if a 
plane grating were used , but whereas ın the case of a 
plane grating the light-gathermg power is proportional 
to the area of the ruled surface, with the method 
described above the light-gathermg power ıs mde- 
pendent of the diameter of the ruled cylmder With 
flat gratings of very large ruled area, the total 
distance travelled by the ruling diamond may be so 
great as to impair the diamond through wear before 
the whole area can be covered , but with the cylinder 
grating this difficulty should be greatly reduced It 
should also be possible to bore cylinder gratings 
axially and so mamta a constant temperature by 
circulation of water 

Tuomas R MERTON 
Stubbings House, 
Maidenhead Thicket, 
Berks 
Sept 5 

1 Proe Roy Soc, A, 201, 187 (1950). 


Dielectric Relaxation of Alcohol-Heptane 
Mixtures 


Iz 1s well known! that pure alcohols exhibit a large 
dielectric absorption at radio frequencies, together 
with a very much smaller absorption ın the centimetre! 
region For measurements at a fixed wave-length óf 
10 cm, this corresponds to the occurrence of loss 
peaks at temperatures of the order of + 100°C and 
— 100°C respectively In practice, the low-tempera- 
ture loss peak thus found would be largely obscured 
by the loss at high temperatures, but this is no 
longer the case when the alcohol ıs dissolved in a 
non-polar solvent 

A 10-cm #,, resonator has been used to measure 
the dielectric absorption of solutions of n-amyl 
alcohol in heptane Curves are given in the accom- 
panying graph showing the variation of s” with 
temperature for a number of concentrations between 
0 6 and 25 mol per cent The curves show how the 
‘low-frequency’ loss maximum falls rapidly with 
dilution, such that at the mtermediate concentration 
of 15 5 per cent the losses due to the separate relaxa- 
tion mechanisms are approximately equal On the 
other hand, the loss at — 70°C, which for these 
concentrations 18 almost entirely due to the bigh- 
frequency mechanism, falls proportionately with 
concentration At very low concentrations (less than 
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1 per cent) the ‘low-frequency’ loss disappears and 
only the ‘high-frequency’ loss remains 

Similar behaviour has been found for mixtures of 
n-butyl alcohol and n-propyl alcohol ın heptane It 
is hoped to publish these curves, together with a 
more detailed consideration of the results, ın the near 
future 

C S E Punurrs 
Department of Electrical Engineering, 
Queen Mary College, 
London, E 1 


‘Tor example, Juth: Hel Phys Acta, 8, 139 (1933) (urard and 
Abadie, Trans Farad Soe , 42A, 40 (1946) Hiafelin, Arch Ser 
Phys et Nat, 28, 19 (1946) 


Structure of a Deformed Metallic Grain 


A NUMBER of years ago, Wood! suggested that the 
circumferential spreadmg of the sharp X-ray dif- 
fraction spots from annealed grams mto continuous 
ares along the Debye circle on deformation could be 
best accounted for by supposing that the grams 
break down mto a number of fragments oriented at 
small angles to.each other Experiments on the 
‘Geformation of polverystallme alumnum at elevated 





~ — a 
ie 2 
a $ hd 
\ 
mm, 
4 Te, 
> CLN om ar g 


Fig 1 
Fig 2 
Fig 3 


NATURE 





867 


temperatures under creep conditions have confirmed 
that the mdividua] grams break down into more or less 
perfect crystallme elements, the degree of perfection 
and size of which increase with mereasmg temperature 
and decreasing stram-rate?? Tt appears that the 
continuity of the Debye ares from alummimm de- 
formed rapidly at room temperature is due to the 
smallness of the fragment size Further direct con- 
firmation of this view has been obtained recently by 
a muicro-beam X-ray technique 

Cahn" has suggested that, at least ın bent single 
crystals of zme, the lattice 1s bent continuously by 
the deformation and that, on heating, the crystal 
breaks up mto a number of distinct crystalline 
elements Some previous research on the deformation 
and recovery of high-punty polycrvstallme alum- 
imum, however, had suggested that tho discrete 
structure observed after recovery was present already 
m the deformed states This led to simlar experi- 
ments being performed on high-purity polycrystalline 
zme The purpose of this note ıs to show that zme 
confirms the fragmentation theory m a rather 
spectacular manner 

The experiments consisted m lightly (up to 3 5 per 
cent) deforming coarse-gramed electro-polished speer- 
mens m tension at various temperatures and exam, 
uung them both microscopically and by tho usual 
X-ray back-reflexion method 

Fig 1 shows the diffraction pattern from a specimen 
stretched 3 1 per cent at 21°C The X 1ay pattern 
fiom the same area in the ongmal annealed condition 
consisted of five sharp spots, each from imdrvidual 
grams Simcoe each are is very discontmuous, it 
appears that each gram has broken down into a 
number of quite large fragments tilted relatively to 
each other Microscopic exammation also revealed 
that a number of grains manifested an mner structure, 
as shown by sharp changes in direction of the slip 
lines 

After elongating a similar specrmen the same 
amount at 200°C, the diffraction pattern shown m 
Fig 2 was obtained, each are exhibiting a more dis- 
erete structure than m the previous case The 
corresponding photomicrograph, Fig 3, Justrates the 
typical surface appearance of the specimen Before 
deformation, the gram showed no trace of internal 
structures After deformation, as shown, the gram 
m the lower centre of photograph manifests a most 
marked mner structure and no trace of shp The 





Diffraction pattern from polycrystalline zinc elongated 3 1 per cent at 21° C 
Diffrachon pattern from polverystalline zine elongated 3 1 per cent at 200° C 
Photomicrograph from the area corresponding to Fig 2 
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neighbourmg grams show slip and also traces of a 
sub-structure The origmal gram boundaries are char- 
acterized by their ‘thickening’ due to the deformation 
It was demonstrated that the effect was not super- 
ficial by electropolishmg the surface and re-etching, 
which brought out the omgma] gram boundaries and 
the network of sub-boundaries withm the grains 
corresponding with the boundaries of the mner 
structural elements 

On the basis of these results, ıt may be concluded 
that, upon the deformation of polycrystalline zme, 
the grains break down into a number of fragments, 
the degree of perfection, and probably the size, of 
which imerease with increasing temperature of 
deformation 

J A RAMSEY 


Aeronautical Research Laboratories, 
Department of Supply, 
Baillieu Laboratory, 
University, Melbourne, N 3 
July 31 
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Thermal! Radiation and Chemiluminescence 
from Explosion Flame Gases 


Taw radiation emitted durmg explosions of gaseous 
inflammable mixtures has been studied by several 
workers, notably David! and Garner’, yet few data 
exist nor has finality been reached in deciding whether 
the radiation 1s purely thermal m, origin or whether 
the phenomenon of chemiluminescence plays a part 
In relation to carbon monoxide— oxygen. explosions, 
Garner concluded that the radiation was partly of 
chemilumimescent origm, but his method precluded 
the quantitative assessment of the relative ımport- 
ance of each, nor has his conclusion been everywhere 
accepted? 

We have recently undertaken a quantitative study 
of the radiation emitted from explosions and have 
been, able to show that chemilummescence plays a 
major part m the case of carbon monoxide — air 
explosions 

The explosion, vessel used was a steel cylinder 5 n 
m dhameter and 7 ft in length, one end bemg hem- 
spherical and the other open to atmosphere (during 
explosion only) ım order to maimtam constant 
(atmospheric) pressure throughout the explosion 
Ignition was effected by a high-tension condenser 
discharge across a spark gap at the centre of the 
hemispherical end The flame movement durmg the 
early stages of the explosion, while the flame retains 
a very nearly spherical front, was recorded photo- 
graphically using a lens system described elsewhere* 

Special resistance thermometers, recording through 
an ac bridge on a cathode ray oscillograph, were 
used to measure the flame-gas temperatures at various 
radu from the source of ignition, corrections bemg 
apphed as previously deseribed® 

The radiation bolometer used was of special form, 
consisting of 0 001-m diameter copper wire wound 
non-mnductively ın the form of a small cone and held 
m an ebomte holder The bolometer was mounted 
behind a fluorite window in the wall of the tube so 
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as to view the whole spherical flame durmg the early 
stages of explosion The change of resistance of the 
bolometer was recorded on the cathode ray oscillo- 
graph simultaneously with the flame-temperature 
traces With the direct calibration of the bolometer 
and the measured transmission efficiency of the fluorite 
window, the radiation recerved by the bolometer 
could be computed, and from the known solid angle 
subtended by the bolometer, the total radiation 
emitted by the growmg ball of flame could be cal- 
culated at any mstant 

After the flame had travelled down the tube to 
the open end, the reaction was shown to be completed 
1n the flame gases near the centre of ignition, by using 
catalytically active resistance elements? The radia- 
tion then received by the bolometer from the hot 
flame gases must have been of purely thermal origin 
The amount of this thermal radiation emitted per 
unit quantity of the products of combustion was com- 
puted from the geometry of the tube and bolometer 
for various mean gas temperatures durmg coolmg 
From these values the thermal radiation emitted by 
the expandmg spherical flame up to a flame radius of, 
2 m could be estimated The difference between 
these estimates of the thermal radiation and the 
measured total radiation must be ascribed to 
chemulummescence 

Typical results for a 45 per cent carbon monoxide + 
55 per cent an mixture (a) when carefully dried and 
(b) when, contammg 0 25 per cent water vapour are 
shown, m the accompanying graph Curves Rp 
represent total radiation, curves Rr; the thermal 
radiation, and those marked Rg give the chemilumines- 
cent radiation The curves Tm show the mean, flame 
gas temperatures obtamed by mtegrating the tem- 
perature-distribution curves These temperatures are 
astonishmgly low, as previously foreshadowed’, and 
indicate a very deep reaction, zone exceeding 2 m in 
depth By virtue of these low gas temperatures, 
the thermal radiation 1s a very small proportion of. 
the total radiation emitted This completely confirms ’ 
Garner’s conclusion that chemiluminescence does 
occur in the reaction zone 

In both wet and dry mixture explosions, the 
chemiluminescent radiation at all flame radi repres- 
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reaction, although of enzymatic nature, 1s slow and 
1t has not been possible yet to prepare pure A, or P, 
Chemical analyses of the reaction mixtures show that 
A, and P, do not contam phosphorus This fact, 
and the failure of the prostate enzyme to remove 
he second phosphorus of A, and P,, indicate a 
difference in the chemical nature of the two phos- 
phorus-contaimmg groups of these proteins 
In conclusion, ıt should be pomted out that only 
three properties, namely, electrophoretic mobility, 
crystal form and phosphorus content, have been used 
to identify the products of mild enzymatic degrada- 
tion of ovalbumm Although chemical differences 
other than the phosphorus content may exist be- 
tween An d, and A, and between P,, P, and P3, 
1t 1s probable that the mobility increments are largely 
due to the loss of the charged phosphate groups 
Moreover, additional confirmation that the P, 
obtained by dephosphorylation of P, 1s identical 
r with that obtained by proteolysis of A, would be of 
interest ın this connexion 
I wish to express my thanks to Dr L G Longs- 
worth for help ın preparing this manuscript 
GERTRUDE E PERLMANN 
Rockefeller Institute for Medical Research, 
New York June 24 
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Protein Activation of Streptolysin ‘O’ 


Many studies have been made of streptococcal 
hemolysins Todd! demonstrated essential differences 
between the ‘O’ and ‘S’ forms of streptolysin Herbert 
and Todd? made a more exhaustive study of strepto- 
lysin ‘O’ and characterized ıt as a protem capable of 
hemolysmg red cells, only, however, after activation 
with —SH-contaimmg reducmg agents 

Durmg experiments involvmg the use of certam 
streptococcal preparations and albumen and globulin 
fractions of serum, 1t was observed that rabbit red- 
cell suspensions were hzemolysed ın the presence of 

"Inrxtures of the streptococcal preparation and serum 
albumin 

Streptolysin ‘O’ prepared m Todd—Hewitt broth? 
and partially purified by Herbert and Todd’s? 
method was found to be activated not only by 
~-SH-contaming reduemg agents such as thioglycollic 
acid, cysteme, etc , but also by serum albumm 

Albumm fractions separated from serum by 50 per 
cent saturation with ammonium sulphate consistently 
showed an activating effect when allowed to stand 
at room temperature with mactive strepiolysmn ‘O’ 
The fractions were dialysed before testing, to remove 
ammonium sulphate, and were made isotonic by the 
addition of sodium chloride, their volumes being 
corrected to that of the original volume of serum used 
for precipitation The effect of these samples upon 
ulactive streptolysin ‘O’ was determimed by mixing 

~ 0 5-ml volumes of the fraction under test with vary- 
ing doses of previously standardized mactive lysin 
m equal volumes The mixtures were allowed to 
stand five to ten mmutes at room temperature before 
the addition of 0 5 ml of 3 per cent washed rabbit 
red-cell suspension Buffer-salme mixture at pH 6 6 
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was used as diluent Controls of inactivated Iysm 
and lysm activated with sodium thioglycollate were 
included with each series of tests Hzemolysis was 
observed after one hour in the water-bath at 37°C 

Albumin fractions prepared from human, bovine 
(bovine crystalline albumin Amour and Co ), horse 
and rabbit serum all showed varymg though definite 
activation of streptolysin ‘O’ The intact sera and 
the globulins of these species, with the exception of 
one sample of rabbit globulm, were wrthout effect 
Two samples of ovalbumin and a muscle protem 
solution were also without effect If 1odoacetate was 
added to the albumin — streptolysin mixtures, activa- 
tion was either abolished or markedly reduced 

Herbert and Todd? suggest that streptolysm ‘O’ 
contains disulphide linkages which can be 1eversibly 
reduced to sulphydryl groups, the —S--S— form 
bemg hemolytically inactive whereas the —SH form 
1s active An interpretation of the activation of 
streptolysin ‘O’ by reducing agents having free —S 
groups has been made on this basis® 

The activation of streptolysm ‘O’ by 
albumin ıs most probably due to readily avau 
—SH groups in the latter, since such activation’ 
prevented by 1odoacetate Anson‘ and Olcott ? 
Fraenkel-Conrat®, in reviews of properties of prove 
groups, pomt out that the 1eactivity of —SH groups v 
proteins varies with the protem and upon the amour 
of denaturation 1t has undergone The mability 
whole serum and the globulin fiactions to actin 
streptolysin ‘O’ might be explamed on this bg 
however, the presence of smal] amounts of 
streptolysm ‘O’ found ın the globulin of even ‘n 
sera provides an alternative explanation 

G S Tor 
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Rheumatic Fever Research Institute, 
Chicago, Ilmois June 15 
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Biological Oxidation of 


Lees and Quastel! describe 
apparatus in which a liquid 
tinuously through a column off 
of maximum aeration The 
by Audus? has been used in t 
on the biological oxidation 

Brological oridation of dv 
columns of air-dried, ert 
pH 30 were perfused 
sulphate Daily analyse, 
small mutial fixation (py 
tion of ferrous phosphat 
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Fig 1 Effect of divalent iron concentration on its metabolism 
in normal air-dried soils, and the influence of sodium azide on 
this metabohsm 
(A) 20 gm soil perfused with 200 mi ferrous sulphate sol 
Ag M/80 FeSO., A; M/40 FeSO, (azide controls deducted) 

(B) Divalent ion pietabolsm in same sous on subsequent 
perfusion 






























isms in the soil, m other soils, after an muitial lag- 
phase (where no divalent iron is metabolized), the 
concentration of ferrous cations afterwards falls at 
mecreasmg 1ate This lag-phase is variable and de- 
ends on the nature of the soil under investigation 

It also appears that the mitial concentration of 
e divalent iron perfused may mfluence the lag-phase 
fore oxidation takes place (see Fig 1,A) This lag- 
se of the ferrous iron oxidizing micro-organisms, 
llowed by a subsequent oxidation of the cation, 
ably by the development of micro-organisms 
are adapted to metabolize this initial high non 
mtration Investigations into these phenomena 
published later 

fter an initial perfusion, the soil 1s washed 
tilled water and re-perfused with a fresh 
f ferrous salt, no lag phase 1s observed, and 
ferrous cation disappearance from the per- 
wmaatant (Fig 1, B) 

il may be compared with an enzyme 
us Iron metabolism, and the influence 
bolites on this system can be readily 


s iron is oxidized to trivalent non 
an enziched soil the base-exchange 
already saturated with trivalent 
hed soil is perfused with divalent 
that the fall m ferrous non 
erfusate ıs equal to the rise 
TIC 10NS 
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Table 1 
20 gm soil (enriched) Fe++ present/m! Fe+-++ present/ml 
perfusate perfusate 
(1) perfused 200 ml 
FeSO, (34/80) 600 vem 0 
(2) after 24 hr 50, 550 ugm 


Effects of a biological porson on ferrous oxidation 
cell poison such as sodium azide, when added at a low 
concentration to a soil perfusate contammg ferrous 
sulphate, will completely mhibit all biological ferrous 
oxidation (fig 1 and Table 2) 


Table 2 
20 gm soil (enriched) Fet + metabolized 24 hr jmi 

(a) perfused 200 ml M80 FeSO, 550 gm 
(b} M/80 FeSO, + 0 01 per cent azide 0 

Oxygen uptake studies of enriched souls It has been 
found that the enriched soils described will rotam 
their enriched nature when air-dried and stored at 
0°C These soils may be studied using a modified 
Warburg technique (unpublished) developed by 
Quastel and hus colleagues at the Agricultural 
Research Council Unit of S011 Metabolism 

It can be shown that rates of oxygen uptake by 
an, enriched soul followmg the addition of a divalent 
iron salt are dependent on the concentration of the 
divalent 1ron present (see Fig 2) This technique 
also readily shows the influence of poisons on the 
enzyme systems which are activated by the divalent 
iron compounds 

Table 3 shows the inhibitory mfluence of three 
well-known enzyme poisons, sodium azide, mereuric 
chloride and 1odoacetic acid, on oxygen uptake 


Table 3 
Oxygen 
Metabolite added to 4 gm uptake 
enriched. soil u) fem % Inhibition 
soul/hr ) 
Expt 1 
GQ) 15 mi M34 FeSO, 15 75 — r 
(1) 1 5 ml W/34 FeSO, + 0 01 per 
cent sodium azide 2 73 82 6 
Expt 
(1) 1 5 ml 31/20 FeSO, 11 25 — 
(1) 15 m M420 FeSO, +01 per 
cent 1odoacetic acid 2 25 80 0 
(iu) 15 ml 32/20 FeSO, + 01 per 
cent mercuric chlorde 1 95 82 6 


It 1s hoped later to apply the methods to an 
examination of biological aspects of the problems 
of the availability of ron m sous to plants 


H GLEEN 
Long Ashton Research Station, 
Bristol 
July 15 
1 Lees, H, and Quastel, J H, Chem and Indust, 26, 238 (1944), 


Buchem J , 40, 803 (1946) 
2 Audus, T J, Nature, 158, 419 (1946) 


Foveal Hue Discrimination in the Presence 
of a White Surround 


In the course of an investigation of hue diserimma- 
tion in the para-central parts of the human eye’, this 
property was measured also in the fovea at an m- 
tensity level of 0 95efc The test field was bipartite, 
subtending an angle of 50’ at the eye, and surrounded 
by a white field (6°), the latter was separated from y 
the test field by a black hne The results are shown 
im the accompanying figure, Aa, the least perceptible 
difference, being plotted against ?, the short-wave 
limit of each step, each pomt represents the mean 
of five readings The high-brightness data for the 
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autho1’s fovea are characteristic of an observer with 
normal colour vision and agree with Pitt and Wright’s 
tem: At low brightnesses, however, there seems to 
suggestion of reduced colour vision, a findmg 
confirms Thomson and Trezona’s results? 
18 & subsidiary optimum at 0 53u which does 
m to have been reported by any other worker 
x 9% “4 18 represented by only one pomt, a similar 
a 90%. "y optimum has been observed m other sets 
` aot each Its exact position seems to be very 

at an intensity of 95efc, 










**, $0 brightness 

t ge pessima at 0 52 and 0 54u are fused 
5.. way m which the optimum at 0 53u can be 
made to disappear at low brightnesses 1s by removing 
the white surround ‘The data for the experiment 
carried out m this condition are presented on the 
same graph, they were obtamed concurrently, 
hence day-to-day variations should be 1eflected m 
both to the same extent Representative samples of 
the respective standard errors of the mean are shown 
in the bottom left-hand corner The two curves 
are evidently sumilar Two subsidiary pessima at 
0 49u and 057 are reproduced in both curves, 
and there 1s evidence for the belief that the latter 
ım particular is not spurious It will also be noticed 
that the familidr double bend at 0 44-0 45p 1s 
found only ın the data obtaimed without the 

surround 
None of the existing hypotheses deseribmg colour 
= vision can account for these facts Wmrght? found 
b prelummary low brightness-adaptation to white 
t effected an improvement in hue-discrimination 
t 0584, a deterioration with subsequent slight 
improvement at 0 53u, and a progressive deteriora- 
tion at 0 494u “In the present case, however, the 
adaptation was simultaneous and outside the test 
field It 1s difficult to escape the conclusion that the 
surround has improved differentiation by partly lght- 
adapting the eye this leads to the conclusion that 
linking of foveal receptor paths can take place under 
certain conditions This idea has been put forward 
also by Lythgoe largely as a result of researches on 
the variation of visual acuity with brightness If 
visual acuity 1s governed by the mteraction of the 
receptor-paths, colour vision would be expected to 
behave in a similar manner unless each ‘visual acuity- 
_path’ represents a ‘colour-unit’ contaming different 
“ colour mechanisms 

The mterpretation of the pessrmum at 0 52u 1s 
difficult Although Gramt® has found modulators 
occupying this spectral position ın the eyes of the cat 
and the snake, and Hartridge® reports that he has 
found a fixation pomt for this wave-length, the shift 
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of this peak ın paracentral parts of the eye, on re- 
ducing the brightness, leads to the tentative suggestion 
that ıt may be due to a mixture of visual purple and 
indicator yellow Dartnall? has given the theory of 
such an mternal filter to aecount for the photopic 
Iumimosity curve and the Purkinje shift Accordmg 
to his analysis, the peak of the absorption of visual 
purple is displaced to longer wave-lengths at higher 
brightnesses While the present results do not clash 
with this idea, the fact that the presence and 
absence of a surround should produce different 
hue-discrimination curves makes ıt evident that an 
explanation must be given on the basis of a nervous 
mechanism 
R A WEALE 

Vision Research Unıt of the 

Medical Research Council, 

Institute of Ophthalmology, 

London, WC 1 
July 17 

1 Weale, J Phystol (in the presa) 


? Wright, “Researches in Normal and Defective Colow Vision” (Lon- 
don H Kimpton, 1946) 


* Thomson and Trezona, J Physiol (n the press) 
* Lythgoe, Brt J Ophthal , 24, 21 (1940) 


€ Granit, “Sensory Mechanisms of the Retina” (Oxford Umversity 
Press, 1947) 


t Hartridge, Nature, 158, 303 (19-46) 
“Dartnall, Brit J Ophthal, 82, 7 (1948) 


Occurrence of Asparagopsis armata Harv. 
on the Coast of Cornwail 


THE occurrence of Falkenbergia on a shore of 
Lundy Isle was reported last year by Harvey and 
Drew}, and since then I have received specimens ¢ 
this imconspicuous alga from Miss M de Val; 
collected m November 1939 from nea Gah 
Harbour and in July 1941 at Muigh Inis, Irel 
as well as another from Miss S M Lodge from Li 
Ine, collected ın July 1949 In addition, I ns 
have found Falkenbergia cast ashore in Augus 
this year at Falmouth and also at Kennack & 
on the Lizard Peninsula It must be regarded, 
fore, as a not uncommon component of the 
maine flora Although well developed, the 
plants were stele, lke all others exam; 

If J Feldmann and G Feldmann’s? 
that Falkenbergia 18 but a phase in the lif 
Asparagopsis amata Harv is correct, then 8 
likely that the latter’s appearance on the Ti 
coast would follow that of Falkenbergia T 
indeed proved to be the case, and the freque: 
which A armata could be found on the shoy 
Lizard Penmsula in August of this year sl 
1b 1s well established on this stretch of co 
developed specimens were found at Pg 
Polurrian Cove, Kynance Cove, Cove 
well as at Kennack Sands, where th 
ticularly numerous on August 9, 1950 
In fact, ıt was the most common. al 
on that occasion Attached plants 
but the shores mentioned were n, 
particularly good tides Thıs ıs the 
occurrence of A armala on the 
although 1t has been reported 
Ireland by de Valéra? as havin, 
Ims m July 1941. De Valéra 
growing wm situ “on or m af 
on the much exposed sides 
rocks at extreme low wate 
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Piece of female plant of Asparagopsis armata Harv collected at 
Coverack Cove, Cornwall on August 4,1950 (x 4) 


was described by Harveyt from Australia and Tas- 
mania origmally, has gradually spread in Mediter- 
ranean and Atlantic European waters and has been 
known for the north-west seaboard of France since 
1925% Both Falkenbergea rufolanosa and Aspara- 
gopsis ar mata were abundant in the Bay of Concarneau 
and on the shores of the Isles of Glénan, m 1946 
Tt ıs surprising, therefore, that ıt has not been found 
on the south-west coast of England sooner 

The Cornish plants occurred as tufts tangled round 
ther algæ (often species of Uha) and in one instance 
: and feathers From the centre of the mass, free 
ches, one of which 1s shown in the photograph, 
ad out These are usually 4-6 ın ın length The 
ograph also shows the characteristic runner-hke 
ches with reflexed ‘barbs’ These branches, which 
effective ın propagatmg the plant vegetatively, 
articularly frequent and sometimes of consider- 
ngth, the longest bemg about 4 ın Among 
mts preserved, a number bear developmg 
s, but no spermateangial branches have been 


































KATHLEEN M Drew 
ent of Cryptogamic Botany, 


C C, and Drew, K M, Nature, 164, 542 (1949) 

J and Feldmann,G ,Ann Sev Nat Bot , 11, 3, 75 (1942) 
M, Irwh Nat J, 8, 30 (1942) 

H , Trans Roy Irish Acad , 28, 554 (1855) 

OR Assoc fr pour l'avan des Ser, 360 (1926) 


d Photoperiodism in the Fruit 
pider Mite (Metatetranychus 
ulmi Koch) 


son}? on the oriental fruit moth 
and by Way, Hopkins and 
moth (Diaiaraxza oleracea) and 
e directed attention recently 
ht (day-length) ın controlling 
ome earlier work on insects 
at other events m the de- 
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velopmental cycle, such as the resumption of growth 
ın certan tree-hole mosquitoes and the appearance 
of sexual forms ın aphids*-?, were also determined 
by the duration of light Nevertheless, a photo- 
periodic response of this nature, serving to adjust 
the life-cycle to the seasons, may perhaps be of wide 
occurrence m arthropods than has been aenovally 
appreciated 

The fruit tree red spider mite lays eggs of two 
distinct types The ‘summer’ eggs are laid on the 
leaves of the host plant (apple bemg the most ım- 
portant), whereas the ‘winter’ eggs, differing slightly 
In size and pigmentation, are deposited mamly on 
the bark ‘Summer’ eggs hatch m about eight days 
at 25°C On the other hand, large numbers of ‘wmter’ 
(diapause) eggs, collected ın mid-October before the 
first frosts, have been kept at this temperature for as 
long as one year without any hatch occurrmg 

The egg-laying mites can be recognized as ‘summer’ 
or ‘winter’ females only by their eggs But this is a 
useful distinction, as under uniform conditions, 
female lays only a single type of egg Experime} 
which mites were reared on small apple se 
under controlled conditions have shown tha 
the photoperiod and temperature are implica; 
the determmation of the reproductive function Thi 
18 ulustrated ın Table 1 First-generation larve that 
had emerged from winter eggs were here used as the 
starting material The numbers of wimter and sum- 
mer females produced ın groups of ten mdividuals 
are recorded under ‘w’ and ‘s’ respectively Jlunnna. 
tion at the leaf surface was of the order of 100 foot- 
candles 


Table 1 
| Photoperiod (hr per 24 hr ) 


Temperature ! ` i 
, CC) | 8 12 3 16 

















At 15°C, winter females develop when the daily 
photoperiod ıs 8 or 12 hr , and summer females 
when the photoperiod is 16 hr or longer Higher 
temperatures (for example, 25° © ) partially elamamate 
this photoperiod effect ' 

Inheritance seemingly plays no part in the d 
termination When subjected to the appropri 
conditions, winter female gives rise to winter fema 
in one generation, without the interpolation of sume, 
mer generations, and cultures of mites maintameds ¢ 
at 25°C ın long (16-hr ) days have to date produced Y 
twenty-five summer generations in unbroken succes- 
s10n 

Dierick® has recently reported that winter eggs in 
diapause can be mduced to hatch by dippmg them 
ın xylol Whatever hght this observation may throw 
on the mechanism of diapause in the egg, there seems 
little doubt that m Nature cold is the responsible 
agency Table 2 shows some results of exposing 
winter eggs, collected in October, to temperatures of 














Table 2 
| 7 
] % hatch afte: days at 2-3° or 18°C 
| Temperature y 
| CC) | 50 100 150 | 200 300 
2-3 o 7 13 68 23 | 
18 | 0 | 0 0 0 
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2-3° and 18°C for varyimg periods before returning 
them to 25°C forhatchmg At the lower temperature, 
diapause was almost completely eliminated in the 
surviving eggs after about two hundred days Tem- 
peratures of 5° and 9°C yielded very simular results, 
syhereas no eggs hatched at 18°C 
“Recent work®1° has shown that m England the mites 
pass through five generations annually Hatching of 
the winter eggs usually begms m late April There 
follow two generations consisting of summer females 
only, two of both summer and winter females and 
ght of winter females only The environmental 
aut Sues discussed above no doubt play a considerable 
at ¢ n governing the course of the life-cycle The 
oso Qsobligatory period of diapause delays hatchmg 
10 there 1s foliage available for the young mutes 
is a further consequence, for the earliest de- 
ng mutes of the first generation do not reach 
ə sensitive to the photoperiod until mid-May, 
the day-length is 154 hr This timing, therefore, 
sures that the first generation consists only of 
summer females Winter females begin to appear in 
appreciable numbers in August (day-length 154-132 
hr ) and become most abundant im September (day- 
length 12 hr by September 25) 
Further work on the physiology of diapause m red 
spider mites ıs in progress An account will appear 
elsewhere 
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t Dickson, R C, and Sanders, E, J Econ Eni, 38, 605 (1945) 
3 Dickson, R C, Ann Ent Soc Amer , 42, 511 (1949) 
> Way, M J, Hopkins, B , and Smith, P M , Nature, 164 615 (1949) 
t Baker, F C, Canad Ent, 67, 149 (1935) 
$ Marcovitch, S, J Agre Res , 27, 518 (1924) 
‘Davidson, J , Ann App Bwl, 16, 104 (1929) 
1 Wadley, F M, Ann Ent Soc Amer, 24, 325 (1931) 
*Diernick, G F E M, Nature, 165,:900 (1950) 
? Blar, C A, Ann Rep E Malling Res Sta for 1949, 143 (1950) 
‘© Blar, C A, and Groves, J R (in preparation) 


Factors Influencing Diapause in the 
wo European Red Mite 
Tue European red mite, Paratetranychus pilosus 
C and F, is a pest of considerable importance ın 
the apple orchards of Tasmania In the course of a 
detailed investigation of the problem, preliummary 
studies were undertaken ın the 1949-50 season for 
the factors influencing diapause 
P pilosus overwinters ın the egg stage The spring 
and early summer generations of female mites lay 
eggs which hatch within 5-14 days These summer 
eggs, which are pale green to orange m colour, are 
laid on the leaves of the host plant 
In Tasmania from early February onwards 
successive generations contam an increasing propor- 
tion of females which lay overwintering eggs These 
eggs are deep red in colour and, unlike the summer 
eggs, are laid almost exclusively on the wood of the 
Wiree This change in the behaviour pattern of the 
females of the autumn generations was paiticularly 
noticeable in laboratory life-history studies when 
individual females were caged on apple leaves 
Whereas in the early generations the females laid 
freely on the leaf surface, those of the autumn 
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generations preferred to oviposit on either the walls 
or cork tops of the cages A simular observation was 
made by Cagle!, who met the needs of the females 
for a different oviposition site by placing small pieces 
of apple twig in the cages 

Cottier? in New Zealand suggested that the laying 
of winter eggs was dependent on the available food 
supply, commencing earlier on heavily infested trees 
Although the influence of the food supply has not 
yet been studied ın this laboratory, ıt 1s now apparent 
that there are other factors involved 

At a constant temperature of 68°F, 205 larve 
were bred through to the adult stage and allowed 
to oviposit ın small cages on excised apple leaves? 
under different day-lengths produced by means of 
artificial lights (25-watt tungsten globes producmg 
approximately 12 foot-candles at the leaf surface) 

The percentages of females laymg overwintering 
eggs were as follows 


Hours of hight Ohr 6hr 12hr = 18hr 24 hr 
% females laying over- 
wintering eggs 92 92 100 40 12 


Although these results are based on a relatively 
small number of females, ıb 1s apparent that the 
length of day had a marked influence on the develop- 
ment of the overwintering phase 

These tests were conducted dunung early autumn 
when a proportion of the females in the laboratory 
life-history studies had already commenced to lay 
overwintering eggs By breedmg mites under con- 
tinuous hight ıb was possible to obtam summer eggs 
until early winter, when apple foliage became un- 
obtamable because of normal defoliation of the 
trees 

In a further limited serres of tests, females that 
had developed and commenced to lay under one 
‘length of day’ were transferred to different condi- 
tions In no case was there any change in the type 
of egg laid—females that were laying summer eggs 
continued to do so, and vice versa 

It would appear, therefore, that the effect of the 
photope1iod was exerted on the mite durmg the 
developmental stages, and that alterations of the 
photoperiod in the adult stage had no effect on the 
type of egg laid Whether there 1s any particular 
stage in the developmental period that 1s more critical 
has not yet been determined Nor is ıt known 
whether the effect of the photoperiod 1s directly on 
the mite or due to the photoperiodically induced 
substances ın the leaf bemg taken up by the mite in 
its food 

Recent work by Way eż al 4, on the tomato moth, 
Diatararis oleracea L , which overwinters as a pupa > 
and by Dickson, on the oriental frut moth, Graph- 
oliha molesta (Busck), and the codling moth, Carpo- 
capsa pomonella (L), both of which overwinter as 
larvee, has shown that these insects also enter dia~ 
pause on a shortening day 

Detailed work on this problem is being undertaken 
and will be reported elsewhere 

L W. MILLER 


Entomology Drvision, 
Department of Agriculture, 
Tasmania 
July 31 


‘Cagle L R, Va Agr Exp Stat Tech Bull 98 (194° 

2Cottier, W, NZ J Se and Lech , 26, 39 (1934), 

3er, L W , Progress Report Orchard Mite Invest 
Tas (1949) 

4Way, M J, Hopkins, B , and Smith, P M , Nature 

3 Dickson R C Ent Soe Amer, Ann, 42, 511 
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FORTHCOMING EVENTS 


(Meetings marled wuh an asters. * are open to the publre) 


Monday, November 20 


UNIVERSITY OF LONDON (in the Physiology Theatre, University 
College, Gower Street, London, W C1), at 445 pm —D A Elhott 
and Dr W E Hanby “Aspects of Protem Structure” * (Further 
‘Lectures on November 27, December 4 and 11 ) 

PASSFIELD TRUSTEES (in the Willam Beveridge Hall, University 
of London, Senate House, London, W C1), at 5 p m—Prof W K 
Hancock “The History of Our Time” (First Webb Memonal Lecture) 

INSTITUTION OF DLEOTRICAL ENGINEERS, RADIO SECTION (at Savoy 
Place, Victoria Embankment, London, W C2), ab 530 pm—Mr 
J A V Bates “The Nervous System as a Communication Network 

UNIVERSITY OF LONDON (at King’s College, Strand, London, W C2), 
at 530 pm—Prof E K Rideal, F RS “Surface Reactions and 
thar Sigmfeance in Biology” (Inaugural Lecture) * d i 

OYAL GEOGRAPHICAL SooreTY (abt 1 Kensington Gore, ndon, 
s ¥ 7), ab 815 pm—Mr George Salt “An Expedition to the Shira 
Plateau of Kibmanyaro” 


Tuesday, November 2! 


SOCIETY OF CHEMICAL INDUSTRY, AGRICULTURE GROUP (in the 
Chemistry Lecture Theatre, Royal College of Science, South Kensing- 
ton, London, S W 7), at 5pm—Mr H Trefor Jones ‘‘Magnesium 
as a Plant Nutnent” * 

ROYAL INSTITUTON (at 21 Albemarle Street, London, W 1), at 
515 pm—Prof J Monteath Robertson, FRS Crystallography 
in Modern Science, aV) Crystallography 1n Chemustry š 

ROYAL SOCIETY OF ARTS, INDIA, PAKISTAN AND BURMA SECTION 
(at John Adam Street, Adelphi, London, W C 2), at 515 p m —Prof 
R E Mortimer Wheeler ‘‘Archsology in India and Pakistan since 
1944” (Sir George Birdwood Memorial Lecture) 

SOCIETY OF CHEMIOAL INDUSTRY, CHEWIOAL ENGINEERING GROUP 
(at the Geological Society, Burlington House, Piccadilly, London, 
W1), at 5830 pm—Di R Holroyd “Some Aspects of Semi- 
Technical Scale Experimentation in Chemical Industry’ n 

UNIVERSITY oF LONDON (in the Anatomy Theatre, University 
College, Gower Street, London, W C1), at 5 30 pm —Prof HEM 
Barlow “Currents and Fields ım Electrical Engineering (Inaugural 
aor IT Gn the P} li Theat 

ROYAL ANTHROPOLOGIOAL INSTITUTE (in the Physiology atre, 
University College, Gower Street, London WC 1), ab 8 pm—Dr 
AA Bake “Shek Dances and Hobby-Horses ın India 


Wednesday, November 22 


ROYAL Socrsty or ARTS (at John Adam Street, Adelphi, London, 
WC 2),at230pm—Dr Albert Parker “Cities without Smoke’ 

ROYAL METEOROLOGICAL SOOIETY (at 49 Cromwell Road, London, 
SW 7, at5pm—Mr G D Robinson “Notes on the Measurement 
and Estimation of Atmospheric Radiation”, Mr H L Penman 
“Evaporation over the British Isles” as am 

RESEARCH DEFENOE Soorety (in the Physiology Lecture Theatre, 
University College, Gower Street, London, WC), at 530 pm— 
Prof E D Adnan, OM,FRS ‘Experments on the Nervous 
System” (Nineteenth Stephen Paget Memoual Lecture) 

SOCIETY OF CHEMICAL INDUSTRY, MICROBIOLOGICAL PANEL OF THB 
Foon GROUP (at the National Institute for Medical Research, The 
Ridgeway, Mul Dull, London, NW 7), ab 615 pm —Papers and 
demonstrations on “Recent Aids to the Study of Microbiology 


Thursday, November 23 


UNIVERSITY OF LONDON (in the Anatomy Theatre, University 
College, Gower Street, London, WC 1), at 115, pm—Mr Cc 
Brookes “Criticism of the Literature of Science” * 

LINNEAN SOCIETY or LONDON (at Burlington House, Piccadilly, 
London, W 1),at 5 p m —Duscussion on‘‘Whatis Man?” (to be opened 
by Prof A J E Cave) 4 eatin si ; i 

CHEMIOAL Society, NORTH WALES SEOTION (in the Departmen 
of Chemistry, University College of North Wales, Bangor), at 5 45 p m 
—Dr F I Rose “A Chemotherapeutic Search in Retrospect” 
eran 8 (at the Institut f Civil E 

ROYAL AERONAUTICAL SOCIETY (at the Institution of Civil Engineers, 
Great George Street, London, S W 1), at 6 pm—Mr°A V Cleaver 
“Rockets and ‘Assisted Take-off” 5 R ee i 

PLASTICS INSTITUTE, LONDON AND DISTRICT SEOTION (at the Wal- 
dorf Hotel, Aldwych, London, W C2), at 630 pm—Mr N G H 
Thomas and Mr D G Cavanagh "A Survev of Polystyrene Develop- 
ments” 

NIVERSITY OF LONDON (at Wye College, Wye, Ashford, Kent), at 
S i pm—Dr J Pn FRS “adaptationin Farm Animals” * 


















Friday, November 24 

OYAL ASTRONOMICAL Socrery (at Burlington House, Piccadilly, 
n, W1), at 430 pm-—Geophysical Discussion on “Changes 
otation of the Barth” 
oar Socrety (in the Physics Theatre, Imperial College of 
d Technology, South Kensington, London, S W 7), at 5 p m 
c Papers 

the Institution of Electrical Engineers, Savoy Place, 
bankment, London, WC2), at 530 pm—Mr J B 
Hanson “Estamating the Cost and Value of 


TTUTION (at 21 Albemarle Street, London, W 1), at 
vard Appleton,GBE,FRS “The Sun as a Radio 
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Saturday, November 25 


BRITISH PSYCHOLOGICAL SOCIETY, EDUCATION SECTION (at the 
Child Study Centre, Co.am’s Garden, 41 Brunswick Square, London, 
WOC1),a6230pm—Dr B A Peel “Testing Practical Ability” 


BOTANICAL SOCIETY OF TAL BRITISH ISLES (in the Lecture Hall, 
Royal Hoiticultural Society, Greycoat Street, London, SW 1), at 
3 pm—Exhibition Meeting r 

BRITISH TRUST FOR ORNITHOLOGY ın co-operation with the MAX 
CHESTER MUSEUM (in the Chemistry Lecture Theatre, The University, 
Manchester), at 3 pm—Mr Stuart Smith “Aggressive Displays of 
some Birds’, Mr A G Mason “Bapermments with Corncrakes” 


Sunday, November 26 


INTERNATIONAL HAÆMOPHIMA Socimty (at 34 Eccleston Square, 
London, S W 1), at 2 30 p m—General Meeting * 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

LECTURER (with special responsibilty) IN THE DIPARTN 
CHEMISTRY—The Registrar, Bumingham Central Technical 
Suffolk Street, Birmingham 1 (November 25) 

Puysioists (Senior Scientific Officer or Scientific Officer 
a Mimstry of Supply Research Establishment ın London 
handling of radioactive materals—-The Ministry of Labi 
National Service, Technigal and Scientific Register (K), York House, 
Kingsway, London, WC 2, quoting A 295/50A (November 25) 

ScIENTIFIO TECHNOLOGIST I at the Coal Survey headquarters in 
London (duties include the recording and assimilation of Coal Survey 
data and the maintenance of an information service)—The National 
Coal Board, Establishment (Personnel), Hobart House, Grosvenor 
Place, London, S W 1, quoting T'T/267 (November 25) 

TEOHNICAL AUTHORS In various Admuralty Naval Establishments, 
to prepare technical publications and handbooks on electronic equip- 
ment used in HM ships—The Mimstry of Labour and National 
Service, Technical and Scientific Register (K), York House, Kingsway, 
London, W C 2, quoting D 49/50A (November 25) 

TECHNICAL OFFICER (woman, with a degree in chemistry and 
administrative or industrial experience) in the Technical and Scientific 
Register—The Minmstry of Labour and National Service, Technical 
and Scientific Register (K), York House, Kingsway, London, W C 2, 
quoting F 380/50A (November 25) 

ASSISTANT LECTURER IN THE DEPARTMENT OF MATHEMATICS— 
The Secretary, Bedford College for Women, Regent’s Park, London, 


NW 1 (November 27) 

DIRECTOR OF AROHHOLOGY, Pakistan—~The Office of the Bagh 
Commissioner for Pakistan, 35° Lowndes Square, London, SW 1 
(November 27) 

EENGINEER—The Clerk of the Lee Conservancy Catchment Board, 
Brettenham House, Lancaster Place, London, WC2, endorsed 
“Engineer to the Board’ (November 29} 

ELEOTRONIO ENGINEERS AND PHYSICISTS (Experimental Officer 
grade) at Ministry of Supply Research and Development Establish- 
ments in the South Midlands—-The Ministry of Labour and National 
Service, Technical and Scientific Register (K), York House, Kingsway, 
London, WC 2, quoting D 253/50A (November 30) 

ELECTRONIC ENGINEERS AND Puysicists (Scientific Officer and 
Expermmental Officer grades) at the Royal Aircraft LEstabhshment, 
Farnborough, particularly in the fields of radio communications, 
including microwave techniques, circwt design and measurements, 
servo mechanisms and measwement of flight parameters—The 
Ministry of Labour and National Service, Technical and Scientific 
Register (K), York House, Kingsway, London, WC2, quoting 
D 220/50A (November 30) 

SENIOR LECTURER IV ELEOTRICAL ENGINEERING—The Director, 
Robert Gordon’s Technical College, Aberdeen (November 30) 

VETERINARY RESEAROH OFFICERS ın the Department of Agricultung® 
and Lands, Southern Rhodesia-~-The High Commissioner for Southern 
Rhodesia 429 Strand, London, W C 2 (November 30) 

AGRONOMIST IN THE DEPARTMENT OF AGRICULTURE, Gold Coast— 
The Director of Recruitment (Coloma! Service), Sanctuary Buildings, 
Great Smith Street, London, $ W 1, quoting No 27059/249 

ASSISTANT ENGINEER with Power Plant experience, to the Sudan 
Gezra Board—The Sudan Agent in London, Wellington House, 
Buckingham Gate, London, 8 W 1, endorsed ‘Sudan Gezira Board, 
Power Plant, 4/292” 

CHIEF MECHANICAL AND ELECTRICAL ENGINEER, by the Directorate 
General of Munieipalities, Iraq—-The Crown Agents for the Colonies, 
4 Millbank, London, § W 1, quoting M N 24754(3B) 

MECHANICAL ENGINEER fo the Equatoria Projects Board, Nzara, 
Southern Sudan—The Sudan Agent ın London, Wellmgton House, 
Buclangham „Gate, London, § W 1, endorsed ‘Mechanical Engineer, 

NUTRITION OFFICER (woman) in HM Colomal Service, Nigeria, 
to inveshgate and advise upon nutrition problems—The Director of 
Recruitment (Colomal Service), Sanctuary Buildings, Great Smith 
Street, London, S W 1, quoting No 27321/4 

PRODUCTION CHEMISTS for Royal Ordnance Factories in S W Scot- 
land, SW England, NW England, Midlands and S$ Wales—The 
Ministry of Labour and National Service, Technical and Scientific 
ec (O, York House, Kingsway, London, WC2, quoting 

SENIOR RESEARCH FELLOWSHIP IN ENGLISH AGRARIAN HISTORY J 
—The Registrar, University College, Leicester 

TEACHERS (with graduate or equivalent quahfications) oF CHEMISTRY 
AND PHYSICS and related subjects in the Department of Science, 
Sheffield College of Commerce and Technology—The Director of 
Education, Education Office, Sheffield 1 

UNIVERSITY LECTURER IN FAR EASTERN ART AND ARCHEOLOGY— 
The Secretary of the Appointments Commuttee, Faculty of Oriental 
Languages, 56 Bateman Street, Cambridge 
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COLONIAL DEVELOPMENT 
AND WELFARE 


HE Colomal Development and Welfare Bull, 
proposing to increase from £120 milhons to £140 

mullions the sum that may be spent on Colonial 
development and welfare to the end of March 1956, 
and to raise to £25 millions the limit on the expendi- 
ture on development in any one year, which received 
a first reading on November 1, imdicates the import- 
ance which the Government continues to attach to 
these purposes The recently issued Return of 
Schemes under the Colonial Development and 
Welfare Acts, April 1, 1949, to March 31, 1950*, 
shows the magnitude of the demand which some of 
these developments are already making in the 
scientific field alone For that reason, some recently 
issued papers are of mterest to scientific workers 
concerned with such developments by enabling them 
to appreciate the general background against which 
the value of the scientific effort required has to be 
assessed and its expenditure justified in relation to 
competitive demands 

The report and accounts of the Colonial Develop- 
ment Corporation for 1949 are mdeed mainly of 
commercial interest, but some of the reports of the 
commercial and technical divisions will interest 
scientific men That of the Agriculture Division, for 
example, pomts out that, in view of the grave damage 
caused to the West African cocoa areas by swollen 
shoot disease, consideration has been given to the 
possibility of establishing cocoa ın other areas, and 
two small projects have already been approved, one 
for Malaya and another for British Honduras 
Projects for planting oil palms and coconuts are 
under consideration, and certam oulseeds are included 
in the cropping programme of the Corporation’s 
agricultural undertaking in Northern Nigeria 

The Corporation has also given much attention to 
the possibilities of fibre production, especially the 
production of jute and jute substitutes With one 
exception, jute trials carried out ın various parts of 
the world under other auspices have been unsatis- 
factory, and on the whole the Corporation, considers 
that the possibilities for substitute fibres are greater 
than those for jute, at any rate in the Colonies 
Although four jute substitute fibres have shown 
promise for sack manufacture, the chief problem is 
that of findmg a suitable decorticating process to 
replace the traditional methods of retting by soaking 
ın water, which are expensive ın man-power and 
involve a distasteful form of work The Corporation 
1s also investigating several processes which may 
extend the use of rame by providing techmiecally 
satisfactory and economical methods of decorticating 
and especially of degumming 

The report shows clearly that the Corporation 
steadily and systematically acquirmg the scien! 
and technical knowledge on such matters as sorle 
performance of particular crops and the incider 
disease, the techniques of large-scale cultivati 


*Colomal Development and Welfare Acts Returns 0’ 
made under the Colonial Development and Welfare ‘ 
Secretary of State for the Colomes, with the concur 
Treasury, in the Period from ist April 1949 to 31st Ma: 
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of the clearance of large tiacts of virgin land, often 
covered with the most recalcitrant types of vegetation, 
upon which alone sound development can be based 
Besides this, however, the report discusses the broad 
questions of external relations and the factors that 
determine, for example, the possibilities of American 
investment ın the Colonies, the costs of Colonial 
development undertakmgs, markets for Colomal 
produce and the Colonial economic background The 
indispensable foundations of development must be 
the provision of ports, roads, and railways, schools 
and hospitals These fall withm the sphere of Colonial 
government finance, assisted by the Colonial develop- 
ment and welfare funds Upon this basis must be 
built the agricultural and imdustrial activities which 
will raise the level of production, living standards, 
and exports, partly by way of new undertakings, 
partly by the reinforcement, technical and financial, 
of existing enterprises, and partly by the progress of 
indigenous producers in modern techniques 
Compared with the Overseas Food Corporation, the 
Colonial Development Corporation’s advance 1s 
cautious The twenty-eight undertakings started by 
December 1949 represent an authorized capital of 
£14,000,000, ranging downwards from the £3,750,000 
for the Malayan Electricity Board, but only a 
quarter of this sum had then been spent But even 
more important than this financial assistance may 
well be the contmbution which the Corporation 1s 
making to the economy of comparatively undeveloped 
countries by raising to a higher level the skill and 
enterprise of their peoples 
This aspect depends so largely on the establishment 
of conditions of mutual respect and understanding and 
co-operation that ıt ıs of the utmost importance that 
there should be clear and widespread public under- 
standing in Great Britain of the conditions which 
determine Colomal development and welfare, and 
the way m which they react on affairs m Britain 
Although territonally their scope ıs more lımıted, 
two other recent reports, from the Colonial Office, 
are even better fitted to perform that educational 
function The first of these, the annual report of the 
East Africa High Commission for 1949*, not only 
provides a clear account of the evolution of the 
Commission and of the work of its first year, but 
also a most valuable survey of the organization 
of the jomt research and scientific services of that 
area, against which the »ignificance of the various 
research schemes detailed in the Return of Schemes 
made under the Colomal Development and Welfare 
Acts can be appreciated 
The mere list of mnter-terrrtorial scientific services 
which the High Commission has administered since 
its establishment 1s impressive To these were added 
1 1948 the East African Railways and Harbours 
iministration and the East African Literature 
“eau, and in 1949 the East African Customs and 
se Department On their formation the East 
n Information Office, Radio-communications 
` Regional Geological Survey and Topo- 
‘| Survey will also be administered by the 


fice Annual Report on the East Africa High Commis- 
tomal No 263) Pp u+-40+4 plates (London HM 
3,1950) 1s 6g net 
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High Commission, as well as such further research 
services as are set up on an East African basis 
Furthermore, besides the amalgamation and con- 
version of certam scheduled services, and the 
formulation of High Commission regulations, the 
work of the past year has included the mtroductes 
of special terms of service for research workers, and 
much progress has been made ın the siting, planning 
and construction of headquarters of research organ- 
izations The East African Bureau of Research in 
Medicine and Hygiene, the Filariasis Research Unit 
and the East African Medical Survey were established 
during the year, while a reconnaissance survey im the 
three territories of agricultural and animal research, 
disease control and soil conservation, made by a team 
of widely experienced American agricultural research 
administrators, Drs Lambert, McCall and Clyne, 
gave the Economic Co-operation Admumustration and 
the United States Department of Agriculture acleag Y 
idea of the type of research needed and the type of 
American specialist who would be of most benefit 
to the territories 

It 1s hoped by this means to accelerate research ` 
concerned with the general development and well- 
being of the peoples of Africa and the neighbouring 
territories The need for additional personnel, 
material and equipment which cannot at present be 
supplied by the United Kingdom was assessed, and 
detailed schemes are beng worked out, meanwhile, 
the fifth chapter of the report shows how great an 
advance towards inter-territorial co-operation in 
research and scientific services has been made since 
Lord Hauley’s ‘‘African Survey” appeared Under 
the East African Agriculture and Forestry Research 
Organization, for example, the fertilizer experuments 
team and the closely associated team under the 
Kenya Agricultural Department have continued the 
extensive series of fertilizer trials that began in 1947, 
and have provided strong evidence that the so-called 
‘soda-phosphate’ manufactured from the Uganda 
rock-phosphate deposits ıs less effective, weight for 
weight, than the imported triple superphosphate 
Further factors are bemg mvestigated On the 
strength of the circumstantial evidence provided by 
the Clove Research Scheme that the ‘sudden-de 
disease of cloves in Zanzibar 18 a virus disease, 
scheme for the control of the disease on Pem\bu 
Island by a policy of swift and systematic eradication 
of outbreaks has been approved, this scheme, how- 
ever, 18 at present under reconsideration owing to 
further evidence that the disease ıs so much more 
widespread than had been assumed that the chances 
of effective control throughout the affected areas by 
this means are slight 

Towards the end of the year, 1t was decided to 
establish as rapidly as possible all central activities 
of the East African Veterinary Research Organization 
on an appropriate site ın the Muguga Forest Reserve, 
where an area of about 900 acres is being made avail- 
able by the Government of Kenya These activities Ý 
are to melude the long range research on animal 
disease and the manufacture of biological products, 
which was to have been located at Kabete A start 
has been made on the study of the bovme pleuro- 
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pneumonia organism 1n the developing egg with the 
view of determining whether the chick embryo will 
serve as a laboratory animal, while ın consequence 
of the research on ‘Antrycide’ which has indicated 
that acquired resistance 1s easily developed and that 
the period of apparent protection is considerably 
shorter than was suggested by early exper:ments, 
greater emphasis will be placed on further mvesti- 
gation of the curative value of the drug 
The scheme for the establishment of a Central 
Trypanosomiasis Research Institute at Serkulu, 
Uganda, 1s progressing, and special attention 1s now 
being paid to evolving new methods for the study of 
the relationship of the tsetse to its environment, 
particularly local climate Valuable wnformation on 
antı-tsetse measures has been obtaimed ın the Nyanza 
asrovince of Kenya, where problems of reclamation 
oncern Glossina palpas and G pallipedes, at 
- tbarara, Uganda, and ın the Jrmga and Tabora 
districts of Tanganyika A particularly encouraging 
feature of these inter-territorial experimental re- 
clamation schemes ıs the finding that @ morsitans 1s 
often—and G pallıpedes ıs sometimes —concentrated 
in relatively narrow inter-zones of vegetation asso- 
ciated with topography, and that bush-clearmg m 
these strips alone has a significant effect on the fly 
population Recent work m the new tsetse areas 
seems to confirm the original findings of the workers 
from the Imperial Chemical Industries, Ltd, but 
elsewhere there have been varying results ın experi- 
ments with ‘Antryeide’ as a prophylactic drug for 
enabling herds to be established ın fly-infested areas, 
and more mtensive research directed to curative 
effects and toxicity has been recommended K 
The main fishery research effort has now been 
diverted from Mormyrus to Tilagia, and results 
already obtamed indicate the possibility of greatly 
developing this particular fishery, which is the most 
valuable one on Lake Victoria The research includes 
studies on growth, breeding and feeding, and the sex 
ratios of the various populations, and an attempt is 
being made to follow both the horizontal and vertical 
“nigrations of these fish A brief account of the major 
vestigations pursued by the East African Industrial 
Research Board on ceramics, phosphate fertilizer, 
building matenals and pyrethrum during 1949 15 
meluded No organized research programme m 
meteorology was possible during the year The work 
of the Desert Locust Survey was seriously disturbed 
by the appearance of swarms first, in February, m 
Oman, and then, m May, ın the Aden Protectorate, 
the Yemen and south-west Saudi Arabia Durmg the 
period of alarm, the Survey’s officers watched the 
danger areas, with the exception of the Yemen, and, 
as a result of an international conference in October 
at Karachi, India, Iran and Pakistan strengthened 
their control organizations, and it was agreed that 
strenuous joint efforts should be made to control 


„locusts ın Oman Besides having to mount these 


control measures and send missions to the sands to 
study the conditions which led to the threat of the 
new plague, towards the end of 1949 the Survey 
was faced with the prospect of having to watch the 
coasts of Aden, Yemen, British Somaliland, western 
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Saud: Arabia and Eritrea for merpient swarm breed- 
ing ‘The whole of 1ts plans have thereby been altered, 
but the importance of inter-termtorial organization 
and co-operation has simultaneously received a 
dramatic vindication 

Of the medical research side, no more need here be 
mentioned than that the Filariasis Research Unit 
formed on June 1, 1949, ıs endeavouring to ascertain 
how serious the problem 1s to the economy and welfare 
of East Africa, and ıs mvestigatmg methods of 
control and treatment, either by the use of drugs, 
such as ‘Hetrazan’, or by control of insect carriers or 
both ‘The headquarters of the East African Medical 
Survey were moved to Muranza, Lake Province, m 
October 1949 It ıs the aim of the Survey to obtam 
a picture of the health of the African, and to obtain 
information on how best to control the more important 
of the commoner diseases of East Africa 

The second of the two reports, that on ‘“Che British 
Territories ın East and Central Africa, 1945-1950’*, 
1s even more valuable as providing the background 
information against which the significance of all these 
developments can be appreciated Although this 
report nominally covers the five years smce the end 
of the War, 1t can fairly be claimed that 1t presents 
a balanced picture of the achievements of British 
administration in East and Central Africa over the 
past half-century The chapters dealing with recon- 
struction and development, with research and surveys, 
with the development of natural resources, and with 
education—-indeed, the whole of its nine chapters- - 
can be read with interest and profit by all who, 
whether scientific men or not, are interested in 
Colomal welfare and development, and are anxious 
to form an independent judgment, not merely on the 
merits of particular schemes but also on the question 
of the comparative pace at which political and 
economic development is possible The objectives of 
political and economic development are both made 
plain, and whatever opinions may be held about the 
pace of progress it ıs clear from these pages how 
anxious are the British authorities to secure that all 
such advance is based firmly on the understanding 
and support of whatever traditional or representative 
authorities exist among the African peoples, whether 
at local or national level 

The mnformation on research and surveys ın this 
report does not, except in one or two small points 
and the time period covered, add much to that con- 
tamed in the report of the East Africa High Com- 
mussion There is a reference to the promising results 
obtamed in the active pursuit of research on rabbit- 
adapted rimderpest virus, and to the work of the 
Colomal Insecticides Research Unit at Arusha, 
Tanganyika Attempts are being made by means of 
experiments with group farms to devise new farming 
systems, capable of general adoption, which will 
ensure that the land ıs more scientifically and more 
efficiently worked than under the haphazard dis 
tribution of the land under traditional systems 
land tenure Further, an inter-territomal F 
African Scientific and Industrial Research Boar¢ 


* Colonial Office The British Territones im East and 
Africa, 1945-1950 (Cmd 7987) Pp iv+166 (London 
Stationery Office, 1950) 4s net 
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been set up to take over the work of the East African 
Research Board There are comments on Makerere 
College, on the supply of teachers, on technical and 
specialist education and on the expansion of medical 
services 

The record of achievement in the whole Colonial 
field ıs an umpressive one, but there must be no 
slackening of effort, scientific or admmustrative 
Rather must the pace be mereased, for no policy of 
‘safety first’? can be erther possible or acceptable to 
the Colonial peoples whose political aspirations have 
been. aroused 


THE THEORY OF LIQUIDS 


A General Kinetic Theory of Liquids 
By M Born and H S Green. Pp vun+98 (Cam- 
bridge At the University Press, 1949) 10s 6d net 


HIS publication ın book form of five papers on 
the Born—Green theory of hquids, together with 
a paper describing a kinetic-theory derivation of the 
thermodynamics of a ‘quantum’ assembly, is very 
welcome Many attempts have been made to treat 
liquids and solutions by statistical mechanics, and 
specialized models can deal with particular problems, 
but the total result has been decidedly scrappy 
Born and Green have approached the field from the 
point of view of kinetic theory, bringing to 1t both 
freshness of outlook and considerable insight 
The new methods imtroduced and some of their 
results, particularly those ın the paper on thermo- 
dynamics (Chapter 5), represent definite contributions 
to knowledge, but I feel that the authors have over- 
played their hand ın some of their claims. An example 
of such an exaggerated claim is the suggestion (p 23) 
that their fundamental mtegral equation may have 
spatially periodic solutions which represent the solid 
state Since the mtegral equation has been derived 
on the basis of the so-called ‘Kirkwood approxima- 
tion’ (equation 46, p 5), which cannot possibly be 
valid for a spatially periodic lattice (although ıb 18 
probably very good for a hqud well above its 
freezing poimt), this claim ıs at least premature 
(unless ıt can be shown that the equations still 
possess this type of solution even if the ‘Kirkwood 
approximation’ 1s not made) As ıb stands, the 
theory cannot hope to describe more than the gaseous 
and part of the liquid regions 
Papers 1 and 2 derive the equilibrium properties 
of a ‘classical’ liquid, the ‘Kirkwood approximation’ 
playing a vital part by enablmg the infinite series of 
differential equations, to which the general theory 
leads, to be replaced by an integral equation involving 
the distribution function ne(? 13), which equation can 
be solved if two further approximations (discussed ın 
the notes) are made The result 1s a theory very 
simular to the Mayer theory of condensation, explicit 
expressions for the ‘cluster integrals’ bemg obtamed, 
and, ın addition, it 1s known that the eqmhbrium 
roperties of a liquid are all obtamable from a 
ufficiently accurate expression for m,(r,.) as a 
mnetion of density and temperature It 1s concluded 
t the change-over from the vapour to the liquid 
e is associated with a branch-pomt m the free 
y This conclusion, if true, represents a definite 
vement on the Mayer theory, where the nature 
singularity 1s left m doubt on account of the 
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uncertainty ın the behaviour of the cluster integrals 
It must, however, be remembered that the work of 
Onsager! has proved that the nature of the thermo- 
dynamic singularity associated with a particular 
physical model can be obscured or modified by an 
approximate treatment, even if the approximation 
themselves seem quite plausible physically 

Both forms of the theory, classical and quantum, 
seem to be equivalent to the followmg model. The 
mteraction between two typical molecules is con- 
sidered explicitly, while the effect of the remainder 
is represented by a ‘smoothed’ field about which very 
little need be assumed Strictly, this means that one 
is calculating a distribution function proper to a gas 
moving in a potential field rather than to a liquid, 
but the approxmmation probably involves little error 
except just above the freezing pomt The model ıs 
certamly an improvement on the ‘cell’ model of a 
liquid, ın which just one typical molecule 1s thouglee 
of as moving in a smoothed field representing th 
others `a 

Paper 3 represents an attempt to derive expressions ; 
for the viscosity and thermal conductivity of a 
‘classical’ quid An approximate formula for vis- 
cosity, sumilar to Andrade’s, ıs obtaimed, and ıb 1s 
claimed that the two coefficients can be predicted 
exactly 1f the mteraction between the molecules 1s 
supposed to be known Preliminary details of such 
a calculation are given, but the amount of work 
needed to complete ıb m an actual case looks pro- 
hibitive 

T have been able to make httle or nothing of this 
paper, having found ıt impossible to rescue the 
physics from the morass of mathematical symbols 
and complicated equations Just two such difficulties 
may be mentioned The notation used ıs so com- 
plicated that, despite much searchmg, I found ıt 
impossible to verify that the definitions of viscosity 
and thermal conductivity (pp. 38 and 39) agree with 
the standard ones If these verifications are available 
elsewhere, the references should have been given 
The other difficulty is that I was unable to find, ın 
this paper, any discussion of the well-known paradox 
that the equations of mechanics, and therefore any 
equations derrved from them, are reversible ın time 
As pointed out by Kirkwood (1946), this paradox 
can only be resolved by talking account of the fact 
that any actual experiment occupies a finite tim » 
which is long compared with some of the time- 
intervals associated with an assembly (for example, 
the time between atomic collisions) and short com- 
pared with others (for example, the Pomecaré period 
of the assembly) In practice, a sharp division of 
the time-intervals into ‘short’ and ‘long’ can never be 
made, and some of the relevant time-mtervals will be 
comparable with whatever time one takes over an 
experiment, this bemg a sign that ‘thermodynamucally 
irreversible’ effects are occurrmg Any acceptable 
theory of an irreversible process must melude a dis- 
cussion on these or similar lines Its apparent absence 
in this paper ıs surprising ın view of the penetrating 
discussion of the analogous question of the quantum- 
mechanical H-theorem m Chapter 5 

Chapters 4 and 6 (Papers 4 and 5 in the published 
series) extend the above considerations to & quantum- 
mechanical assembly The equations of hydro-%y 
dynamics are found to be formally vald for a quantum 
assembly provided that one recognizes two distinct 
definitions of temperature and pressure, which are 
equivalent for a classical assembly but differ for the 
quantum-mechanical one. This contention 1s cer- 
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tamly correct so far as temperature is concerned, 1t 
being possible to define temperature either m terms 
of the macroscopic properties of the assembly 
(thermodynamic temperature) or m terms of the 
distribution of velocities of the molecules (kmetic 
~ ,kemperature) These two definitions are certainly 
identical in any classical assembly (whether the 
molecules mteract or not) but will differ in all but 
very special quantum-mechanical assemblies Green 
18 on much more dangerous ground in claiming that 
a similar situation exists for the pressure Two 
apparently different definitions of kinetic and thermo- 
dynamic pressures can mdeed be given, but various 
authors claim to have proved them equivalent 
Although 16 1s clear that some of these ‘proofs’ are 
invalid, ıt nevertheless seems likely that the two 
definitions are equivalent The reader 1s referred to 
a paper by Price® for a bibliography and a careful 
“iscussion of the controversy (Two further papers 
ave appeared? since this was written ) 

Green attempts to apply the existence of the two 
piessures to an explanation of the thermo-mechanical 
effects and the pi opagation of ‘second sound’ (thermal 
waves) m the low-temperature modification of liquid 
helium He rejects what is usually known as the 
‘¢wo-fluid theory’ (the phenomenological assumption 
that liquid helium II can be regarded as a solution 
or mixture of two fluids, only one of which possesses 
viscosity) on the ground that ıt leads to “physically 
absuid conclusions” (though no example 1s given) 
He ignores the undoubted success of the two-fluid 
conception m unifymg a considerable body of experi- 
mental evidence (capillary-tube and oscillating-disk 
measurements of viscosity, fountain effect and heat- 
transfer, propagation of second sound), which strongly 
indicates that 1t has some physical basis, and Green’s 
theory itself leads to very similar predictions 

Even granting the existence of two distinct pres- 
sures, I consider that Green again overplays his hand 
in not only clauming to be able to explam, m principle, 
all known properties of liquid helium, but also in 
holding out hope that the theory can be applied to 
superconductivity “with shght changes” As an 
example of properties of liquid helium which clearly 
cannot be explained on the ‘two-pressure’ basis alone 
may be mentioned the ‘creep’ phenomena of liquid 


— helium films It 1s possible, for example, to observe 


“the ‘creep’ phenomenon occuring at a fimte velocity 
“ween two vessels of liquid hehum II,m the absence 
ny measurable pressure or temperature differences 
Jween the two ends of the film No indication at 


— al is given of how, with or without the ‘two-pressure’ 


hypothesis, Green ıs gomg to explam either the 
destruction of superconductivity by a magnetic field 
or the Meissner effect (expulsion of magnetic field by 
a superconductor) 

Chapter 5 contains a very interesting discussion of 
the quantum-mechanical H-theorem Green con- 
siders @ general assembly perturbed by some external 
agency He shows that a function can be found, 
equivalent to entropy of the assembly, which can 
only mecrease with time, and attams its maximum 
value when all the states which the assembly can 
occupy are filled as evenly as conditions permit This 
result holds only ıf terms higher than the second 
order in perturbation theory are omitted The 
melusion of these higher terms implies that the 
assembly fluctuates about 1ts mean configuration and 
thus, given a sufficiently long time, would attam a 
configuration as far from the mean as that im which 
it began Green suggests that this provides a new 
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means of studying fluctuation phenomena I agree, 
and consider that this paper represents a definite 
advance m a very difficult field, the average text- 
book discussion of this type of problem bemg 
unsatisfactory 

The book ıs well prmted and produced It has 
only been possible, because of the nature of the 
reproduction process, for the authors to make mmor 
alterations m the text and to add a few ‘second 
thoughts’ ın the form of notes It 1s a pity that 
the opportunity to add a lst of symbols was not 
taken H N V TEMPERLEY 


1 Onsager, L, Phys Rev , 65, 117 (1944) 

2? Price, P J, Phil Mag , 41, 948 (1950) 

* Riddel, R J, and Uhlenbeck, Œ E,J Chem Phys , 18, 1066 (1950) 
‘Green, H S,J Chem Phys , 18, 1123 (1950) 


STATISTICS FOR 
PSYCHOLOGICAL EXPERIMENTS 


Experimental Design in Psychological Research 
By Prof Allen L Edwards Pp xv+446 (New 
York Rinehart and Co, Inc, 1950) 5 dollais 


HE problems of expermmental design im psycho- 
logical research are many and varied With a 
legitimate desire for objectivity and purity of scientific 
approach, the psychologist has begged, borrowed or 
stolen statistical devices origmally designed for other 
fields of research Some such borrowings have met 
with success Others, however, leave the doubt that 
their fundamental assumptions are incompatible with 
what can be surmised about human behaviour ın the 
experimental situation Repetition of varymg but 
nearly similar tasks by one subject can lead either 
to ‘learning’ or to ‘boredom’, or a mixture of both 
There 1s no way of telling beforehand how the subject 
wıll respond in this matte: To describe it as a change 
of motivation may be descriptive psychology, but a 
significantly small order of trial variance in a standard 
Latm-square design 1s always disturbing Simularly, 
to formulate a null hypothesis based on independence 
between trials is to postulate what the results might 
have been had the subjects not been human There 
1s some evidence further which suggests that rats 
feel the same way about experiments The research 
psychologist 1s therefore often faced with a choice 
either he keeps the psychology right, and produces 
an untidy and statistically inelegant experrment , or 
he keeps his statistics and hopes the psychology 
will only come out in the nght places 
This is an unsatisfactory state of affairs, and ıb 1s 
with raised hopes that one reads the title ““Experi- 
mental Design m Psychological Research” The 
hopes do not survive the table of contents The 
book 1s one more elementary statistics text, with a 
concession to psychology in that the ilustrative 
material 1s drawn from psychological sources There 
are many other elementary statistics text-books, 
some better, some worse The research worker's 
choice 1s probably dictated by predilections for order 
of presentation, number and nature of examples, 
clearness of text, or references to original work This 
book 1s neither outstandmgly good nor outstandingly 
bad in these things Some conventions are followed 
which seem odd to the English reader ‘Numbers m 
the text are always given as numbers—‘‘after the rat, 
has learned the discrummation of the 2 squares ıb 1s 
given a series of 8 trials with 2 circles” Pages set 
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out in this fashion are disturbing to the rapid reader 
searching for a particular problem 

With regard to specific contents of the book, the 
chapter ‘Probability and Expermmental Design” 
starts off with the use of the bmomual expansion, well 
presented although no correction is suggested to deal 
with the discrete values The normal distribution 
and x? distribution are then mtroduced as approxi- 
mations The Poisson distribution is not mentioned, 
although Bartlett’s square-root transformation 1s 
given for data recorded as number of errors per trial 
A welcome mtrusion is the mention of the hyper- 
geometric treatment of the fourfold table, even 
though ıt is wrongly attributed to R A Fisher, but 
E S Pearson’s approxumation which so increases 1ts 
practical value is not mentioned Treatment of 
analysis of variance 1s along fairly conventional lines, 
and a great deal ıs said of factorial designs Regres- 
sion makes a brief appearance in the all too brief 
chapter on analysis of co-variance Given the psycho- 
logical emphasis, 1t 18 surprising that no mention 18 
made of ranking statistics The statistical tables are 
good, and Prof Edwards 1s also to be congratulated 
on condemning, by omission, multiple correlation 
and factor analysis, twm pitfalls for psychologists 
with a taste for computation J W WHITFIELD 


PREHISTORY AND 
ARCHAOLOGY OF ANGOLA 


Some String Figures from North-East Angola 
By M D andL 8S B Leakey Pp 24 


Museu do Dundo, Publicacoes Culturais No. | 
Stations préhistoriques de l Angola du Nord-Est 
Analyse géologique, climatologique et préhistorique 
d'un sondage fait en bordure de la rıvière Luembe 
(Angola du Nord-Est) Par J Janmart 2a edicao 
Pp 88 | 


Museu do Dundo, Publicacoes Culturais No 2 
La station préhistorique de Candala (District de la 
Lunda, Angola du Nord-Est) e outros estudos sobre 
pré-histérna da Lunda, por Jan Janmart As gravuras 
rupestres do Alto-Zambeze e primeira tentativa da 
sua mterpretacao, por José Redinha Pp 92 


Museu do Dundo, Publicacoes Culturais No 5 
Les limons et graviers de l’Angola du Nord-Est et 
leur contenu archaéologique Par Prof Henr: Breuil 
et Jean Janmart Pp 57 

(Lisboa Companhia de Diamantes de Angola, 1949, 
1947, 1948 and 1950 ) 


NCE again the Companhia de Diamantes de 
Angola and its “Chef du Service de Pros- 
pection”, J Janmart, and his colleagues have put 
prehistorians ın their debt The first work 1s great fun 
and for ıt we have to thank Dr L S B Leakey’s 
indefatigable energy which drove him to look for 
something to occupy his time dunng a period of wet 
weather Among many primitive peoples strmg 
figures play an important part, and it 1s delightful to 
have a fresh series so well set out 
The second and third works (Publications Nos 1 
and 2) must, of course, be taken with the companion 
volumes by Dr Leakey and the Abbé H Brieuil Tho 
region that 1s now Angola played an important part 
in prehistoric times Durmg dry periods when sem- 
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desert conditions existed m many areas of South 
Africa, the rivers ın Angola contmued to flow and 
migrations mto the area took place The opposite 
happened when the climate changed and damp 
conditions set m Angola then became a cradle 
area whence cultures flowed out eastwards and south, 
wards 

The Museu do Dundo Publications Nos 1 and 2 
contam important information for the student The 
former 1s concerned with the finds from a large 
number of sites The reader may be shghtly confused 
by the use of such terms as Kalmian (cf Lower San- 
goan and Fauesmith) and Djokocian (cf Upper 
Sangoan) which are current m the Congo But 
there will be little real difficulty m correlating the 
finds with known cultures elsewhere, and the illustra- 
tions are helpful The second volume deals ın greater 
detail with a particular site The geology and arche- 
ology are both considered ‘The section on the rocl 
ongravings of the Upper Zambezi ıs written 1 
Portuguese , but is not difficult to follow The art... 
entirely geometric and consists of a series of com- 
plicated patterns, the srmplest being a series of con- 
centric circles, knots and a number of wheel-like 
figures with spokes Why these elaborate figures were 
made ıs unknown There is no doubt that, pre- 
historically speaking, Angola has been recently very 
much ‘put on to the map’ 

As regards the last work here under review (Pub- 
heation No 5), only recently a similar volume on 
the “Stone Age in Angola” appeared under the 
auspices of the Companhia de Diamantes de Angola 
from the pen of Dr Leakey The present publication 
deals particularly with the mdustnes and ther 
succession It is of capital umportance both now 
and for any further work in this part of Afrnca It 
starts with a study of some fractured material of 
very early date, and the suggestion 1s put forward 
that, from analogy with exactly sımılar phenomena 
known ın Europe, these fractures must m all prob- 
ability be due to glacial action A glaciation in Angola 
at any geological period 1s an interesting thought, and 
further study will be needed before any certainty can 
be claimed for the hypothesis Coming to Quaternary 
tumes, the gravels from a series of terraces are passed 
under review and the implements found im them 
examined An excellent section across the valley of,- 
the Lunda makes it clear what the authors are con 
sidering There follows a discussion of certam ra- 
later loams and their archmological contents 

The volume concludes with a more detailed acco, _ 
of the industries from a number of selected sfog | 
which include what are described as Abbevilhian fg zo 
Acheulean coups de pong, cores of Levallois + aq 
mque, a flake “en chapeau de gendarme” and - 
unplements of a variety of stages of the Kalman 
(Sangoan) culture The work is to some extent com- 
plementary to that by Dr Leakey, and the two of 
them lay the foundations of the subject m the 
country The only criticism which can be levelled 
against the present one 1s the poorness of the draw- 
ings There are some excellent photographs which 
have no more than the usual hmutations of photo- 
graphic reproductions of stone implements, but ın 
the diawmgs a genuine attempt has been made to 
depict exactly what the stones look like—as 1f they ` 
had been photographed—whereas ıt would have been 
more helpful to have indicated more clearly how the 
objects had been fashioned Tho authors are to be 
congratulated on an excellent piece of work 

M C Borxrre 
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EARLY HISTORY OF QUANTUM MECHANICS 


os 


By Pror L ROSENFELD 


University of Manchester 


O inquie into the early stages of development of 
a scientific theory 1s no idle curiosity Indeed, 
no adequate appreciation of its present stato 1s 
possible if the various aspects which have gamed 
prominence in the course of time are not traced back 
to ther roots This 1s especially true for the quantum 
theory of atomic systems, which presents such 
unfamihar features and has led to such far-reaching 
conceptions as Niels Bohr’s idea of complementarity 
The history of quantum mechanics 1s, ın fact, par- 
sularly instructive as an illustration of the mherent 
zc of the growth of scientific ideas At the same 
Sune Se 1s not lacking in dramatic surprise ıt force- 
fully reminds us that a vigorous flight of rmagmation 
can sometimes unexpectedly quicken the pace of a 
moire methodical progress 
It would be futile to try to date the birth of 
quantum mechanics from a particular discovery, or 
to relate 1t to a particular name The creation of this 
umposing doctrine has been a work of patient and 
gradual approximation to the truth, and ıt ıs the 
result of collective—if sometimes unconcerted— 
efforts Nevertheless, ıt 1s possible to pomt to one 
inspiring idea, which gave the whole development 
unfailing guidance ıt 1s Bohr’s principle of corre- 
spondence, or (as he prefers to call 1t) correspondence 
“argument” This last word serves to emphasize the 
fact that we are concerned not with a definitive, well- 
polished formulation of a natural law, but with a 
general pomt of view useful m the orientation of the 
search for unknown regularities of atomic systems 
The young physicists who nowadays solve wave- 
equations as a matter of routme are not always 
taught how essential the correspondence point of view 
1emains for the physical interpretation of the new 
formahsm Stall less can they realize how essential an 
instrument ıt has been in the pioneering period of 
elaboration of this theory 
Bohr’s early work was taken up, in the early 
twenties, with characteristic thoroughness and 


“gnergy by the flourishing German schools of theo- 


retical physics, clustered around the figures of 
Sommerfeld and Born Munich and Gottimgen not 
only became active workshops ın which the properties 
of roultiply periodic mechanical systems and their 
quantization were explored ın all directions, but also 
at the same time yielded year after year a vigorous 
crop of brilliant young men, fascinated by the 
adventurous quest and fully equipped for ıt 

In the meantime Bohr himself, with fewer but no 
less able disciples, pursued lus equally thorough and, 
doubtless, more penetrating mvestigations Much of 
his work m those years was never published , but, at 
any rate, 1t inspired his close collaborators The le- 
motw of Bohr’s profound analysis of the quantization 
of multiply periodic systems was the underlying 
correspondence between quantal and classical be- 
haviour, and the strongly expressed conviction that 
a true understanding of the quantum laws would 
necessitate a radical departure from the fundamental 
conceptions of classical physics It was in this 
invigorating atmosphere that Kramers took the 
decisrve step of treatmg the theory of optical dıs- 


persion from the pomt of view of correspondence 
This was quite a natural step ın the course of the 
research which was systematically progressing at 
Copenhagen , but at the tıme ıt could certamly not 
have been foreseen that ıt would lead so rapidly to 
such fundamental consequences 

At this juncture, the young Heisenberg arrived 
from Germany, and was quickly mtroduced to Bohr’s 
ideas by working with Kiamers at the further refine- 
ment of dispersion theory He then percerved that 
the quantized amplitudes of atomic resonators could 
be regarded as a new kind of algebraic symbol, 
depending on the pairs of integers which characterize 
possible quantum transitions, and that the rules for 
handling these quantities, which the correspondence 
argument had suggested, could be condensed into a 
simple mathematical law of multiplication In con- 
trast with the simpler problems of emission and 
absorption, the phenomenon of dispersion was, 1n fact, 
the first case involving products of amplitudes per- 
taming to different transitions Heisenberg thus 
discovered an algebraical symbolism which was the 
natural mstrument for expressing the kinematical (as 
opposed to dynamical) relationships of quantized 
physical entities 

As to the precise nature of this algebra, Heisenberg 
himself was at first very much in the dark But the 
announcement of his momentous discovery found a 
quick response Born, famuhar as he was with the 
theory of matrices developed ın Hulbert’s mathe- 
matical school at Gottimgen, was struck by the 
resemblance of He:senberg’s multiplication rule with 
the corresponding rule for matrices With the help 
of one of his most gifted pupils, Jordan, he soon 
recognized that this resemblance was, in fact, an 
identity, and he was able, for the first time, to put 
the kmematical relation between co-ordinate and 
momentum found by Heisenberg into the neater and 
considerably more general form well known to-day 
as the canonical commutation rule The importance 
of Born’s contribution was, above all, to place at the 
disposal of the physicists the formidable arsenal of 
matrix theory With this refined weapon in hand, 
Born, Jordan and Heisenberg were able to produce 
at an incredible speed the famous paper in which the 
complete foundation of the new quantum mechanics 
was firmly laid 

Heisenberg’s first paper, however, elicited another, 
highly original reaction from a Cambridge student, 
who at the time was one of the few engaged in the 
search for a rational quantum theory The way ın 
which Dirac developed his own extension of Hersen- 
berg’s fundamental idea, leading to an equivalent and 
independent foundation of quantum mechanics, bears 
the mark of his pecuhar genius Iske Born and 
Jordan, he starts from the commutator between 
co-ordinate and momentum , but he 1s not fettered by 
any special representation of quantum algebra, such 
as the matrix calculus He goes straight back to the 
correspondence argument and establishes a corre- 
spondence, in this sense, between the commutator and 
the Poisson bracket of classical mechanics This gives 
him the koy to the whole edifice An epic grandeur 
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pervades this paper of Dirac’s, one is reminded of 
Maxwell’s translation of the electromagnetic field 
conception into mathematical symbols 

In discussing the interpretation of the matrix 
elements in terms of transitions between stationary 
states, Heisenberg had stressed the fact that the new 
formalism was strictly adapted to observable quanti- 
ties whereas auxiliary concepts like the orbits of 
classical mechanics were entirely eliminated This 
bold innovation ın the attitude towards mechanical 
models of atomic phenomena was undoubtedly a first 
step ım the elaboration of a logically consistent system 
of concepts of quantum mechanics But the sharp 
formulation given to it by Heisenberg had a weakness 
that could not long escape attention It was above 
all Pauli, then ın Copenhagen, who directed his 
erxtical acumen to this fundamental question He 
presented the difficulty m a striking way by a pictur- 
esque ulustration the moon 1s, strictly speaking, m 
a stationary state, yet there 1s no doubt about its 
localization on its orbit Heisenberg’s philosophy of 
observables therefore shot beyond 1ts mark, ın fact, 
it obscured the correspondence with the classical 
theory, which ought to appear as a limiting case of 
the new mechanics Obviously, & more general 
representation of the quantum algebra than that 
provided by matrix theory was needed in order to 
account for situations m which the locahzation of 
particles plays è prominent part 

Scarcely had this problem been clearly recognized 
among Bohrs disciples than its solution came 
unexpectedly from quarters quite unconnected with 
the trend of thought of the Copenhagen school 
Struck by the dual nature of light, which manifests 
itself both as waves and particles, Louis de Broglie 
had, two years before, attempted to follow up the 
speculative extension of this duality to matter he 
associated with a free particle a group of waves 
moving with the same velocity, and he even tried to 
imterpret the quantum conditions defining the 
stationary states of a system of particles as conditions 
of stationariness of the associated waves These bold 
suggestions were taken up with great determination 
by Schrodinger, he succeeded in giving them an 
acceptable form by an ingenious application of 
another product of the Gottmgen school, the theory 
of exgenfunctions, which had just received a masterly 
exposition in Courant and Hulbert’s famous text- 
book 

The reaction of the school of quantum mechanics 
to Schiodinger’s work was immediate and decisive 
Pauli saw at once that the formalism of wave mech- 
anics was fundamentally equivalent to that of 
quantum mechanics (this hed also been pointed out 
by Schrodinger himself), and provided the desired 
extension of the latter for dealing with the localization 
of particles Born showed how the new method, m 
particular, was adapted to the treatment of collision 
processes , on this occasion, he formulated the precise 
rules for the interpretation of wave-functions, con- 
sonant with Bohr’s views about the essentially 
statistical character of our description of atomic 
phenomena Jordan and Durac, mdependently, 
emphasized the role of the wave-function as @ can- 
onical transformation, and worked out a comprehen- 
sive presentation of the theory, based on this concept, 
which entirely elucidated the relationship between 
stationary states and spatial localization and the 
general statistical features of quantum processes 

The least pleased with this breath-talang develop- 
ment was probably Schrodmger himself He had 
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hoped that the mtroduction of wave conceptions 
would have reconciled the kmd of discontinuity 
expressed by the quantum postulates with a spatio- 
temporal picture fundamentally similar to that of 
classical physics ın particular, his aim was tc 
elummate the statistical features connected with. 
quantum transitions by means of a causal description 
involving wave interferences “Had I known,” he 
declared with his usual terseness, “that we should not 
get rid of this jumping about (Herwmsprongeret) of the 
electrons, I’d rather not have imtervened in thus 
busmess °” To which Bohr pointedly retorted “You 
may think so, but we are deeply grateful for your 
mteivention” For Bohr and his disciples, m fact, 
there was never any doubt that the quantum postu- 
lates meant a radical break from the causal point of 
view of classical physics They hailed Schrodinger’s 
theory as the symbolism exactly suited to a con; 
sistent formulation of the entirely new kmd of nor 
causal relationship occurrmg m atomic theory ) 
Bohr’s address at the Como Congress, ın the auian 
of 1927, fittmgly concludes the phase of creation of 
quantum theory Init, he gives a penetrating analysis 
of the uncertainty relations, set up shortly before 
by Heisenberg, and he mtroduces for the first trme 
the idea of complementarity, which expresses the 
essentially new logical structure of the conceptual 
framework of quantum mechanics 

L ROSENFELD 


QUANTUM MECHANICS AND 
ASTROPHYSICS 


By Pror. W H McCREA 
University of London (Royal Holloway College) 


INCE the aim of asta ophysices ıs to study the whole 
physical universe, and since the concepts of 

quantum mechanics have permeated the whole of 
fundamental physical theory, ıt would be almost 
impossible completely to disentangle the mfluence of 
quantum mechanics on the recent development of 
astrophysics No such task is attempted here We 
survey only certam of the more direct applications 
of quantum mechames to characteristically astro- 
physical situations The interest of such a surveys- 
the first place, lies in the circumstance that cosmucal 
physics naturally provides a much more extensive 
range of physical conditions ın which to apply the 
theory than does laboratory physics In the second 
place, the interest ıs to maquire whether further 
advances in atomic physics appear to be demanded 
by astrophysical considerations 

Certain general observations are needed Fust, 
there 1s the remarkable fact that much of the progress 
m astrophysics that might appear to depend essenti- 
ally upon the use of quantum mechanics was, ın fact, 
achieved by exploiting to the utmost the potentialities 
of the ‘old’ quantum theory It so happens that the 
work described in Eddington’s “Internal Constitution 
of the Stars” (Cambridge, 1926) was completed on 
the eve of the discovery of the ‘new’ quantum theory 
and well illustrates this pomt Incidentally, Edding- w- 
ton’s book also serves admirably as an account of the 
position reached ın general astrophysics at the 
beginning of the period now under review 

Second, the existence of quantum mechanics has 
not had a very obvious effect upon the sort of observa- 
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tional work carried out m astrophysics The most 
that can be claimed is that ıt may have partly determ- 
ined the emphasis laid upon certam types of work, 
especially on the determination of profiles of spectral 
lines (see below) Certamly no observations can be 
quoted as having been designed crucially to test any 
particular prediction of quantum mechanics Atten- 
tion may therefore be concentiated mamly upon 
theoretical developments 

For our purposes here, ıb ıs more profitable to 
think in terms of the chief new concepts that have 
guided recent advances m astrophysics, rather than 
of the advances themselves One would venture 
specially to mention among such concepts those con- 
cerning (a) states of matter, (b) formation of 
spectra, (c) nuclear reactions, (d) interstellar 
matter, (e) the apparent expansion of the universe 

e notice briefly the significance of quantum 
Sonics for each of these 

~" states of Matter in Stellar and Planetary Bodies 

R H Fowlers appheation? of the quantum 
mechanical theory of degeneracy and of zero-point 
energy to account in a general way for the observed 
characteristics of white-dwarf stars 1s the most clear- 
cut example of the solution of an astrophysical 
problem depending upon features ın which quantum 
mechames differs essentially from any previous 
theory Moreover, astrophysics provides much the 
most extensive applications of the properties of 
degenerate matter (including recently, for example, 
its thermal conductivity?) which otherwise find 
practical illustration of only a restricted character in 
the theory of electrical and thermal] conductivities 
of laboratory materials Further, the theory of 
1elativistic degeneracy as developed by E C Stoner? 
and W Anderson‘ and § Chandrasekhar’, which is 
generally recognized as needed for a full investagation 
of the white-dwarf problem, may be clarmed as the 
most direct application yet made of Dirac’s relativistic 
form of the wave-equation 

W H Ramsey? has recently developed a highly 
promising theory of the constitution of the earth and 
the terrestrial planets on the basis of the phase- 
change to a metallic state produced in their material 
by pressure This is a phenomenon characteristic of 
he quantum mechanical theory of the ‘solid’ state 

‘ore recently still’, Ramsey has extended his theory 
to the constitution of the major planets, with appar- 
ently satisfactory results He has shown, moreover, 
how his theory provides a smooth transition from the 
‘planetary’ to the ‘whirte-dwarf’ state with mcreasmg 
mass of the body concerned It may therefore be 
regarded as ın principle completing the quantum 
mechanical treatment of the problem of this transi- 
tion, the solution of which was first tentatively 
sketched by H N Russellt and D § Kothari? 


Formation of Spectra 


Probably no single type of astrophysical observa- 
tion has contributed so much in recent times to the 
accumulation of astrophysical knowledge as has the 
study of lme-profiles (ncludmg, of course, the 
derivation of lme-mtensities) ın astronomical spectra 

“This study, which 1s now bemg carried out in observa- 
tories all over the world, was started, using modern 
photometric methods, at Potsdam and at Utrecht in 
1927, and so its development very nearly covers the 
period under survey. It yields a wealth of mforma- 
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tion about the physical state of the gas producing the 
spectral limes its density, atomic motions and mass- 
motions, its state of excitation and ionization, its 
chemical composition, the number of its atoms 
producing a given lime, and the radiational and 
electromagnetic field ın which the gas ıs situated 
This mformation 1s derrved from the appheation of 
a highly developed theory of lme-formation using all 
the resources of atomic theory, kmete theory, and 
the theory of radiative transfer It is not too much 
to say that the general theory of line profiles (though 
not necessarily im every particular application) 
employs almost all the most delicate developments 
of quantum mechanics, and has, m fact, itself stumu- 
lated many of these developments A comprehensive 
review of the subject has been given by H H 
Plaskett?’, meluding references to the quantum- 
mechanical work mvolved 

In the general context of lme-formation, one 
might be expected to mention the identification by 
I S Bowen" of the ‘nebulium’ Imes as due to 
‘forbidden’ transitions of oxygen, nitrogen and neon, 
and by B Edlén** of the ‘coronrum’ hnes as due to 
‘forbidden’ transitions of iron, nickel, calerum and 
argon atoms deprived of ten to fifteen electrons 
The former did not, however, depend upon the use 
of quantum mechanics as such The latter depended 
upon a variety of empincal and theoretical evidence 
which did include transition-probabilities depending 
upon essentially quantum-mechanieal calculations 

A satisfactory explanation of the general opacity 
of the sun’s atmosphere was reached only compara- 
tively recently m terms of the negative hydrogen 
10n}? The existence of this system and its properties 
are purely theoretical predictions of quantum mech- 
anics It has not been possible to verify these by 
laboratory observations Conditions in the solar 
photosphere are, however, precisely those which the 
theory demands for the operation of the predicted 
effects, and the calculated results accord well with 
the observed characteristics of the sun’s contmuous 
spectrum 


Nuclear Reactions in Stars 


The most fundamental advance in astrophysics 
durmg the period concerned has keen the establish- 
ment, almost beyond doubt, of the fact that the pre- 
dommant process of energy-generation im stars 1s the 
conversion of hydrogen imto helium The most 
important set of thermonuclear reactions mvolved 
are probably those of the ‘carbon-nitrogen’ eyelets 
This advance has depended primarily upon expert- 
mental progress im nuclear physics When the 
expermental results are used in deriving the formule 
required in the astrophysical applications, an essential 
step 18, however, the appeal to a standard quantum- 
mechanical calculation for the probability of a proton 
o° grven energy penetrating a given atomic nucleus 
Were the quantum mechanics of nuclear processes 
more advanced than ıb ıs at present, ıt would pre- 
sumably lead to a more completely theoretical treat- 
ment of the subject of energy-generation than is now 
possible 


Interstellar Matter 


The interpretation of the observed distribution and 
motion of the stars m the galaxy, the study of the 
relation of a star to 1ts cosmic environment, and the 
theory of the evolution of the whole galactic system 
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are at the present time dominated by the study of 
interstellar matter’ This is a development im astro- 
physics which has occurred mamly within about the 
past ten years The total amount of the matter 1s 
probably about the same as that condensed into stats 
It consists manly of hydrogen, with a presumably 
small percentage of helium, and somethmg of the 
order of one atom im 50,000 of heavier elements It 
18 mostly ın the form of gas, mcludimg a small admix- 
ture of molecular combinations (CH, NH), but about 
one per cent ıs ın the form of interstellar ‘dust’ The 
density m a typical region 1s of the order of one atom 
per cubic centimetre 

Since the condition of the material 1s far removed 
from thermodynamic equilibrium, its state can be 
studied only by an exhaustive consideration of all 
the atomic processes of excitation, 1omization, con- 
densation, ete , taking place Most of these processes 
at some stage require quantum mechanical con- 
siderations Without gomg mto more detail, ıb can 
therefore be seen that quantum mechanics 1s mti- 
mately ımvolved in this great new development of 
astrophysics 


The Expanding Universe 


There 1s no generally accepted relation between 
quantum mechanics and the concept of the expanding 
universe further mention of this ıs deferred to the 
concluding section 


General Significance 


In the above brief summary ıt has not been 
possible to discuss the quantitative comparison of 
theoretical with observational results Broadly 
speaking, 16 may be claimed that, wherever the 
comparison may legitimately be regarded as pro- 
viding a test of the predictions of quantum mech- 
anics, the agreement is found to be satisfactory 
having regard to the uncertainties im the astrophysical 
observations and the numerical approximations m 
the theoretical work 

Astrophysical research does not appear to have 
revealed any limitations ın quantum mechanics 
beyond those encountered m the development of the 
theory itself or those known to laboratory physics 
But, m spite of the fact that astrophysics provides 
a much wider range of application than does labora- 
tory physics, 1t is only fair to recognize that ın most 
of this extended range ıb does not yet provide very 
strmgent numerical tests In the most characteristic 
astrophysical applications the position ıs rather that 
without quantum mechanics 1t 1s impossible to come 
within sight of a solution, than that the quantitative 
results of the quantum-mechanical calculations can 
yet be claimed to be verified within even a few per 
cent 


The Future 


It may first be asked how expected developments in 
tomie theory are likely to imfluence astrophysics 
The greatest developments in the near future are 
expected to be ın nuclear physics If a new ‘quantum 
mechanics’ of the atomic nucleus does emerge, it 1s 
bound to mfluence all parts of astrophysics concerned 
with nuclear processes—those proceedmg ın normal 
stars and those ın supernove and other ‘abnormal’ 
stars In this way ıt may be expected to yield a 
greatly improved understandmg of the observed 
relative abundances of the chemical elements and 
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thence to yield new knowledge about the evolution of 
the universe 

In the present settmg 1t 1s, however, more per- 
tment to ask whether further developments m 
theoretical atomic physics appear to be mdicated or 
required specifically by problems in astrophysics 
There are, of course, many unsolved problems in 
astrophysics the formulation of which carries no 
umpheation whatever that existmg general physical 
theory will prove madequate for their solution On 
the other hand, the problems of the origm of cosmic 
rays, the origin of stellar and other magnetic fields, 
the polarization of light ın 1ts passage through nter- 
stellar space, and the nature of the recently discovered 
‘radio-stars’, are ones that may conceivably have to 
await fresh deve opments in atomic physics for their 
solution However, none of these problems 1s yet ın 
the position that, for example, the white-dwaf 
problem was ın twenty-five years ago, when E 
ton had shown how the application of then i? 
theory actually led to a paradox 

In a most fundamental regard, astrophysics does, 
however, pomt the way to a great development m 
general physics. For ıt 1s umpossible to avoid the 
conviction that the parameters of the whole observ- 
able universe, 1ts sıze, 1t8 mass, and Hubble’s constant 
for the recession of the galaxies, must be related to 
the fundamental constants of atomic physics The 
discovery of the relations was the aim of Eddington’s 
later work, though his particular ideas have gamed 
httle acceptance A more promising approach may 
be through the concept of continuous creation m the 
form recently proposed by Bond: and Gold™® and by 
Hoyle’? For m their view the parameters of the 
universe are determined by the creation-rate, which 
1s itself an ‘atomic’ parameter If the relations are 
established, m this or any other way, they must 
presumably show why the galaxies have the agés, 
sizes, and go on, which are inferred from observation, 
and thence, in turn, why the stars have their observed 
masses, ete —in short, why the universe 1s what ıt 1s 
observed to be—all ın terms of an extended quantum 
mechanics The underlymg problem is the well- 
known one of the unification of quantum theory and 
relativity theory Astrophysics certamly supplies the 
phenomena for which an adequate solution must 
account and has possibly already, through the hypo- 
thesis of contimuous creation, brought the solution 
one stage nearer achievement 
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QUANTUM MECHANICS AND 
LOW-TEMPERATURE RESEARCH 


By Pror M H L PRYCE 


AND 


Pror F E SIMON, C.BE, FRS 


Clarendon Laboratory, Oxford 


OW-TEMPERATURE physics ıs to-day an 
important and flourishing part of physics Fifty 
years ago, before the advent of the quantum theory, 
this was not so In the classical picture we have the 
law of equpartition of energy, according to which 
“degrees of freedom are counted only, and not 
weighted” This means, for example, that the 
specific heat of a solid 1s constant down to absolute 
ze1o, which ın turn mphes that between any finite 
temperature and absolute zero all entropy differences 
we mfinite 
Tha: fact has two consequences 1t 1s impossible 
0 attain absolute zero, and we cannot extrapolate 
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= entropy data to absolute zero This point 1s therefore 


of no particular thermodynamic mterest, and cer- 
tamly cannot be used as a reference pomt for equi- 
librrum calculations Experimental workers ın the 
pre-quantum times do not seem to have expected 
much more than to find repeated with one substance 
of lower boihng pomt what was already known with 
other substances of higher boiling point, and symilarly 
not to have expected to find any striking new phen- 
omena in the olectrical and magnetic behaviour of 
materials This ıs perhaps expressed a bit too crudely, 
for in every experiment there ıs the element of 
curiosity and the hope of the unexpected, best 
exemplified perhaps by the work of Dewar and 
Kamerlingh Onnes , but, as a whole, low-temperature 
research had no wide appeal 
All this was changed with the development of the 
quantum theory and the discovery and interpretation 
of low-temperature quantum effects Most decisive, 
perhaps, was Ennstein’s explanation of the falling off 
of specific heats and the prediction that they would 
approach zero at zero temperature Entropy differ- 
ences now become finite between absolute zero and 
finite temperatures, and absolute zero becomes a 
thermodynamic reference point of the highest 
importance At about the same time, this had been 
expressed in the enunciation of Nernst’s Theorem, 
derived intwitively from considerations concerning 
chemical equilibria at ordinary or high temperatures 
It finally led to the statement that entropy differences 
between all states of a system, which are ın internal 
equilibrium, disappear at absolute zero In a some- 
what abbreviated way one can say that substances 
in a state of thermodynamic equilibrium at absolute 
zero are m a state of perfect order—a state of affairs 
only possible in a quantum world This, the Third 
Law of Thermodynamics, ıs to-day the most ım- 
portant guiding principle in low-temperature research 
Ié is true that this Law also entails the unattain- 
ability of absolute zero, but in a different sense It 
no longer constitutes an obstacle to our knowledge, 
for we can now extiapolate properties to absolute 
zero 
Quantum effects are thus the dommating interest 
m low-temperature research One of the most 
important 1s zero-point energy In the second form 
of the quantum theory, Planck assumed that the 
energy of a vibrator ın the lowest state was not zero 
but $hv, which led to exactly the classical energy at 
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high temperatures Lindemann first showed that 
there must be a@ difference ın the behaviour of the 
vapour pressure of isotopes with or without zero- 
point energy The mdications at the time supported 
it, but they were not conclusive Further indications 
of the zero-point energy were given by the study of 
the melisng point and of the law of corresponding 
states The first quantitatrve proof came from the 
study of X-ray diffraction mtensities at low tem- 
peratures Later the study of the spectra of diatomic 
molecules confirmed this Fimally, the new quantum 
mechanics showed the necessity of zero-pomt energy, 
and to-day many exact proofs exist for ıt 

The most stı ikang example is perhaps liquid helm. 
Here the small atomic mass of helium, leading to 
strong quantum effects, combined with weak nter- 
atomic forces, giving a very small lattice energy, 
result ın @ zero-point energy of the same order as the 
lattice energy Consequently helium cannot solidify 
and is thus prevented from reaching the state of 
perfect order in the normal way Instead, ıb passes 
into a state of liquid degeneracy (helium II), with all 
the remarkable effects on which much of the interest 
mm low-temperature physics 1s now concentrated. 

Gas degeneracy, another quantum phenomenon 
exhibited at low temperatures, depends for its 
explanation on a deeper aspect of quantum mechanics 
—the symmetry of wave functions, which expresses 
the mdistmguishahility of identical systems, such as 
molecules Application of this symmetry principle to 
hydrogen gives the explanation of the behaviour of 
ortho- and para-hydrogen as two virtually separate 
components of hydrogen, with different specific heats 
Gas degeneracy takes two forms, characterized by 
the Bose-Emstemn and the Fermi—Dirac statistics, 
corresponding to symmetry or antisymmetry of wave 
functions with 1espect to the interchange of identical 
systems It has been conjectured, with some 
plausibility, that the unique behaviour of helium II 
1s due to a similar ‘liquid degeneracy’ This question 
18 of considerable interest at the present moment, for 
the very rare isotope of mass 3, of which small 
quantities are now becoming available for expermment, 
obeys the Fermi—Dirac statistics, while the normal 
isotope of mass 4 obeys the Bose—Eimstem statistics 
Interesting differences in behaviour are expected, and 
some are already found 

Electrons, beg very hght, exhibit degeneracy to 
an extreme degree, even at high temperatures when 
their density is high, as 1t 1s ın metals This explams 
their very small] contribution to the specific heat of 
metals, which only becomes noticeable at very low 
temperatures, when the lattice specific heat becomes 
even smaller The variation of electrical and thermal 
conductivities with temperature is satisfactorily 
explained only ın terms of ideas which are definitely 
quanta] The phenomenon of superconductivity still 
1emains without an accepted explanation, however, 
although it ıs clear that ıt also is an essentially 
quantal phenomenon 

The magnetic behaviour of materials at very low 
temperatures is of particular umportance for low- 
temperature physics, for the lowest temperatures are 
attamed by magnetic methods Here again, quantum 
mechanics has played a determmmg pait in the 
understanding of the phenomena Bohr’s old quantum 
theory gave a general explanation of paiamagnetism 
and diamagnetism m terms of the quantization of 
angular momentum But the new quantum mech- 
anics, with 1ts unambiguous rules for dealing with 
the angular momentum of complex atoms and the 
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magnetic effect of the spm of the electron, 1s necessary 
to give @ quantitative theory adequate for low- 
temperature research Future developments, m the 
way of even lower temperatures, mvolve an even 
greater reliance on quantum mechanics as a guide to 
the mteraction between the magnetism of nucle: and 
the thermal motion of the lattice, through which the 
attamment of these very low temperatures 1s to be 
effected 

It will be seen from this very brief survey that 
modern low-temperature research derives 1ts chief 
mterest from the umpetus of the quantum theory 
It 1s difficult to separate the old and the new quantum 
theory in this development The old theory was 
adequate for the theory of the specific heats of 
solids, and up to a pomt for the understanding of 
gas degeneracy and magnetism, the new theory 1s 
required for a quantitative explanation Ortho- and 
para-hydrogen, on the other hand, could scarcely 
have been intelligible in terms of the old theory In 
the theory of metals, the specific heat could have 
been understood on the old theory, supp'emented by 
Pawuli’s principle (actually contemporaneous with the 
birth of the new quantum mechanics, but inde- 
pendent of it), but conductivity can only be fully 
understood m terms of the new Quantum mechanics, 
in its modern form, ıs certainly necessary for the 
understanding of those phenomena connected with 
extreme degeneracy, m which macroscopic systems 
exhibit quantal features usually only found in the 
atomic domam, such as superconductivity and 
helium II Much has been learnt ın twenty-five 
years; but the subject ıs not closed, and there aro 
still many promising hnes of research to follow, 
though ıt would perhaps be too optimistic to hope 
that any revolutionary development of physical 
theory will come from low-temperatme research 


OBITUARY 


Sir Sidney Harmer, KBE., FRS 


THE death of Sir Sidney Frederick Harmer on 
October 22 after long years of disabihty removed the 
last survivor of a remarkable group of naturalists on 
the staff of the University of Cambridge ın the closing 
decades of the past century Alfred Newton, Adam 
Sedgwick, Bateson, Gadow, Harmer, Hickson, Sharp 
—all of them fellows of the Royal Society—each one 
of them, by origmal research, teaching and personal 
influence, playimg an important part in tho advance- 
ment of zoological science 

Born in Norwich in 1862 with a heritage of ability 
which had found expression ın his father’s rise to 
hagh position m business and in public affairs, Harmer 
had the further advantage of a childhood spent in an 
atmosphere of interest m science, his father bemg an 
enthugiastie student of the paleontology of East 
Angha Huis formal trammg in zoology was initiated 
at University College, London, and carried forward 
at Cambridge, where ın due course he obtamed first- 
class honours in the Natural Sciences Tripos, Parts 1 
and 2, a University lectureship ın zoology, and a 
fellowship of his College (King’s) In 1891 he sue- 
ceeded J W Clark as supermtendent of the University 
Museum of Zoology 

As a University teacher, Harmer’s duties were 
concerned with the advanced training of students 
who had already obtamed honours in Part 1 of the 
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Tripos His teaching was admirably designed to give 
a balanced and judicial summary of existing know- 
ledge of the particular section of the anımal kmgdom 
with which he was dealing, while at the same time 
meuleating these ideals to be aimed at m all scientific 
work—idustry, patience and accuracy in observa 
tion, clarity and precision ın record, and abhorrence 
of hurried clutching at results Harmer’s capacity as 
a teacher 1s well brought out by his section, ‘‘Polyzoa”’, 
mn the “Cambridge Natural History”, of which great 
work he acted as joint editor with Shipley His 
admirable articles ın the “Encyclopædia Britannica” 
—more especially those on Polyzoa and Cetacea— 
provide further testimony to this capacity 

In the field of origima!] research, Harmer’s Cam- 
bridge activities were specially concentrated upon the 
Polyzoa , he adhered loyally to J V Thompson’s 
name for the group ın sprite cf the more general use 
of Ehrenberg’s “Bryozoa”? His long series of memoir- 
on the classification, morphology, physiology an 
distribution of the Polyzoa brought him world-wu | 
recognition as perhaps the leading authority on they 
group Almost at the beginning of the series 1s his 
remarkable work on Pedicellina, while 1ts culmination 
18 found in his report upon the Polyzoa of the Srboga 
Expedition, which he regarded as the most important 
of all his works 

An mnportant side-issue of Harmer’s work on the 
Polyzoa was his investigation of a remarkable little 
animal, Cephalodiscus, first obtained by the Challenges 
Expedition At first regarded as a compound 
Ascidian, 1t was later thought to be a polyzoon, and 
as such came under the notice of Harmer, who as a 
result of detailed mvestigation demonstrated the 
surprising fact that Cephalodiscus was no polyzoon 
but rather an ally of Balanoglossus, and therefore of 
the Chordata 

Durmg Harmer’s later years m Cambridge, his 
teaching and research activities were encroached 
upon by the admunistrative work falling to the 
superintendent of the Museum of Zoology In this 
post he was & great success, combining the acquisitive 
instincts proper to the museum curator with tho 
greatest care m classifying and cataloguing, and the 
scrupulous conscience which regarded gifts to the 
Museum as sacred even when they no longer roused 
particular topical mterest 

Harmer’s reputation as superintendent of the 
University Museum of Zoology led to his appomtment 
ın 1907 as keeper of zoology ın the British Museum 
(Natural History), this ın turn leadmg up to his 
appomtment ın 1919 as director of the Natural 
History Museum His appomtment followed the 
publication ın The Times of March 1 of that year of 
a letter signed by twenty-two leading men of science, 
with a relevant leadmg article, mspired by leakage 
of a recommendation by the general body of 
British Museum trustees to the three prieipal 
trustees (the electoral body) that they should appomt 
as director a layman, the very efficient assistant 
secretary 

The directorship of the Natural History Museum, 
involving the official leadership of British naturalists, 
meant mevitably the broadening out of Harmer’s 
activities over an area which cannot be adequately 
covered ın the space here available Outstanding 
among them must be mentioned his vice-chairmanship 
of the “Discovery”? Committee, one result of which 
was to revive and intensify his old interest ın the 
Cetacea An important outcome of this was his 
organizing machinery for reporting, through the 
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coastguards and recervers of wiecks, all strandings 
of whales noted around the coasts of Britain This 
q led to a great mcrease ın the amount of material 
tavailable for study by specialists on the Cetacea, 
and as a result to important advances in 
anowledge Mention must also be made of 
Harmer’s long and active mterest ın the Marme 
Biological Association and the work of the Plymouth 
laboratory 
On retirmg from the directorship of the Museum in 
1927, Harmer was able to concentrate upon his 
Suboga Report, of which Parts 1 and 2 had appeared 
in 1916 and 1926. Parts 3 and 4 were duly com- 
pleted, but the text and ulustrations of Part 4 
unfortunately reached Holland just before the 
German. occupation of that country, and their sup- 
‘(posed loss was a blow from which Harmer never 
sally recovered When eventually news came of 
heir safety, ıt was too late to bring rehef Happily 
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they are now m the capable hands of Dr Anna 
Hastings, and the publication of this concluding part 
of Harmer’s great work should not be long delayed 

Harmer’s last years were spent at Melbowin and 
then at Cambridge, where he died He ıs survived 
by his wife, Laura, daughter of A P Howell, and 
by their son and daughter 

His scientific work received wide recognition He 
was knighted in 1920 Elected a fellow of the Royal 
Society ın 1898, he served on the Council and was 
vice-president during 1922-24 Fellow of University 
College, London , honorary fellow of Kmg’s College, 
Cambridge, president of the Linnean Society of 
London, foreign member of the Norwegian and 
Swedish Academies, honorary member of the 
Boston Society of Natural History and the Société 
Zoologique de France, gold medal of the Limnean 
Society of London, these were among his long list 
of distinctions JOHN GRAHAM KERR 


NEWS and VIEWS 


Nobel Prize for Chemistry for 1950: Prof O Diels 
and Prof K Alder 


THE Nobel Prize for Chemistry for 1950 has been 
awarded jomtly to Prof Otto Diels and his former 
pupu, Prof Kurt Alder, for thew work on the diene 
synthesis This award will be acclaimed by organic 
chemists generally as a fittmg acknowledgment of 
one of the outstanding achievements of organic 
chemistry The names of Diels and Alder will be 
inseparably linked ın the annals of chemistry, and 
their combined names with the diene synthesis which 
they developed Prof Duels, who will shortly cele- 
brate his seventy-fifth birthday, has been professor 
of chemistry at the University of Kiel since 1916 
Prof Alder now occupies the chair of chemistry and 
chemical technology ın the University of Cologne 
Ther first paper on the reaction of dienes with 
quinones was published in 1928 Similar additions 
had already been recorded by other workers, and m 
particular by von Euler and Josephson, who ın 1920 
described the reaction of 1soprene with benzoquinone 
and correctly formulated the product It was Diels 
and Alder, however, who provided the first cxperi- 

ental proof of the nature of the reaction and who 
appreciated and demonstrated its wide application 
to the synthesis of rig compounds of many types 
The ease with which the diene synthesis occurs, 
without the need for powerful chemical reagents, 18 
one of 1ts most remarkable features, and study of the 
reaction has also contributed greatly to knowledge of 
polymerization processes by which plastic materials 
of great practical value have been obtained It ıs 
probable that many plant products are formed in 
Nature by diene additions Prof Alder, who ıs still 
actively working on the diene synthesis, has made 
tmmportant contributions to the stereochemistry and 
the energetics of the process Prof Diels 1s also noted 
for his work on other aspects of organic chemustry, 
and ın particular for his studies on cholesterol, which 
culminated in his discovery of the method of dehydro- 
genation with selenium 


Royal Society Medal Awards for [950 


HM vse Krsa has been graciously pleased to 
approve recommendations made by the Council of 
the Royal Society for the award of the two Royal 
Medals for 1950 as follows Sir Edward Appleton, 


for his work on the transmission of electromagnetic 
waves round the earth and for his mvestigations of 
the 1on1¢ state of the upper atmosphere, Dr C F A. 
Pantin, for his contributions to the comparative 
physiology of the Invertebrata, particularly his work 
on nerve conduction m Crustacea and Actinozoa 

The following awards of Medals have been made by 
the President and the Council of the Royal Society 
Copley Medal to Sir James Chadwick, for his out- 
standing work ın nuclear physics and ın the develop- 
ment of atomic energy, especially for his discovery of 
the neutron, Rumford Medal to Arr Commodore Sir 
Frank Whittle, for his pioneering contributions to the 
jet propulsion of aircraft, Davy Medal to Sir John 
Simonsen, for his distinguished researches on the 
constitution of natural products, especially the plant 
hydrocarbons and their dertvatives, Darwin Medal 
to “Prof F E Fritsch, for his distinguished con- 
tributions to the study of algology , Hughes Medal 
to Prof M Born, for his contributions to theoretical 
physics in general and to the development of quantum 
mechanics in particular 


Royal Observatory, Cape of Good Hope: 
Dr J. Jackson, F R.S. 


Dr Jonn Jackson has recently retired from the 
post of HM Astronomer and Director of the Royal 
Observatory, Cape of Good Hope Dr Jackson was 
appointed chief assistant at the Royal Observatory, 
Greenwich, in 1914 He edited the double-star 
observations made at Greenwich, which he used 
together with observations elsewhere for the mvesti- 
gation of the orbits of many bmaries and for the 
determination of dynamical parallaxes In con- 
junction with Mr Bowyer he made a study of the 
performance of the Shortt free-pendulum clocks , the 
effect of the short-period nutation terms was shown, 
and 1t becams necessary to mtroduce the conception 
of mean or uniform sidereal tıme The reduction, 
jomtly with Dr H Knox-Shaw, of the observations 
made by Hornsby at the Radcliffe Observatory, 
Oxford, ın the years 1774-98 was an important con- 
tribution to fundamental astronomy In 1933 Dr 
Jackson was appomted HM Astronomer at the 
Cape, and has fully mamtaimed the high traditions 
of that important southern Observatory The stellar 
parallax programme and the photographic determ- 
inations of star places were vigorously continued 
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The analysis of the proper-motions of 20,843 stars, 
derived from the Cape astrographic plates, was of 
special importance to stellar statistics, because of 
their wide range ım galactic latitude Under his 
directorship the Cape Observatory has undertaken 
an. extensive programme.of stellar photometry, pro- 
viding for the first time photographie and photovisual 
magnitudes of high accuracy of many stars in the 
southern sky Dr Jackson has been president of the 
Commussion on Meridian Astronomy of the Inter- 
national Astronomical Union, and s now president 
of the Commission on Steller Parallaxes and Proper 
Motions 


Dr R H Stoy 


De R. H Sroy, who succeeds Dr Jackson and so 
becomes the ninth HM Astronomer at the Cape, has 
been chief assistant at the Royal Observatory, Cape 
of Good Hope, since 1935 Born at Wolverhampton 
and educated at King Edward VII School, Brmmg- 
ham, he went to Gonville and Caras College, Cam- 
bridge, to continue his mathematical studies From 
an early age he had been interested ın astronomy and 
he continued to work on this subject After taking 
his degree, he was awarded a Commonwealth Fellow- 
ship and went to the Lick Observatory, where he 
spent the years 1933-35 He mvestigated problems 
connected with the spectra of nebule, for which work 
he was awarded a PhD degree at Cambridge His 
interest ın practical astronomy made him an ideal 
astronomer for the Cape Observatory, where he went 
on returning from the United States At the Cape 
he found that a large programme of work had been 
started to determine the positions and magnitudes of 
stars down to the nmth magnitude south of dec 
— 30° For the positional work the necessary frame- 
work was already available, and ıt was hoped to 
determine the brightness of the stars by means of 
standards at declination — 45° Dr Stoy soon found 
that the standards available were not sufficiently 
accurate, and a great deal of his time during the past 
ten years has been concerned with the setting up of 
accurate standards at declination — 45° for both 
photographie and visual magnitudes, and connecting 
them with the best standards ın the sky north of the 
equator visible from South Africa In this work he 
collaborated with Prof R O Redman, now director 
of the Cambridge Observatories, but working at the 
Radcliffe Observatory, Pretoria, until 1947 


Voyage of the Royal Research Ship William Scoresby, 
1950 


Tue Royal Research Ship Welham Scoresby 
recently arrived in Plymouth after a ten-month 
voyage of research on oceanography and whales m 
South African waters This veteran research ship 
was built twenty-four years ago for the Discovery 
Committee and is equipped for general oceano- 
graphical work, trawling and marking of whales The 
voyage has been a continuation of the Discovery 
Investigations, and the whole work 1s controlled by 
the National Institute of Oceanography (see Nature, 
January 21, p 105) The principal rtems of research 
during the voyage were surveys of the Benguela 
Current off South-West Africa at two different times 
of year, and whale markimg and a short survey of 
the Agulhas Current in south-east African waters 
The mvestigations of the Benguela Current meluded 
a series of observations on the physical, chemical 
and biological features of the waters, carried out 
during the first pert of the voyage and then repeated 
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during September—Octobe: In this region, cold water 
wells up from the ocean depths, bringmg nutrient 
salts to the surface and thereby stimulating the 
growth of marme life But, in spite of the rich marme 
life, the sea floor m this locality 1s remarkable for : 
considerable area of sterile mud containing hydroges= 
sulphide, and the researches of the expedition should 
add considerably to present knowledge of the extent 
of the sterile region It has been suggested that the 
deposit of organic debris which takes place in such 
‘azoic’ muds 1s connected with the formation of oil 
deposits The whales marked in the south-east 
Afmean region and at various other pornts m the 
voyage included a high proportion of sperm whales, 
a species the habits of which are little known, 
and this part of the work 1s the first occasion on 
which any substantial numbers of whales have been 
marked in tropical and subtropical waters Durin~~ 
most of the voyage, Mr R Clarke was in charge ¢ 
the scientific work, assisted by Mr R I Currie 


Modern Developments in Radio Engineering 


In his presidential address to the British Institution 
of Radio Engineers on September 27, Mi P Adorian, 
pointed out that durmg the coming year the Institu- 
tion will be celebrating its twenty-fifth anniversary 
and that plans are bemg made to hold a convention 
to cover many fields of radio engmeermg He then 
gave a brief survey of achievements in recent years ın 
radio engineermg with an mdication of possible future 
developments, particularly m matters concerning 
mdustrial electronies, aeronautics and broadcasting 
Mr Adorian emphasized that, while radio engineers 
seem to appreciate that numerous production and 
operation methods could be made more efficient by 
the use of electronic techniques, 1t 18 surprising to find 
how little of this knowledge is applied in practice m 
industry and ın medical seience In the field of 
aeronautics, while modern air transport would be 
unpossible without radio communication and naviga- 
tional aids, there seems to be a need for speeding up 
and simplifying signalling methods to keep pace with 
the steadily mereasing speed of modern aircraft 

After reviewing the progress of broadcasting to- 
wards the ideal of providing a satisfactory service 
in all populated areas of the world, Mr Adoman 
referred briefly to a relatively new method of using ~ 
short-wave radio for the provision of a local servigc— 
Basically, the system consists of high-frequency trans- 
mutters with aerials which radiate mamly mm a vertical 
direction, grvimg relatively short-range reflexions from 
the 1onosphere The first of these systems began 
operating in India several years ago, in 1947 Radio 
Trmdad started to broadcast on this principle on a 
wave-length of 30 m (10 Mc/s), while last July a 
station of the same type was imstalled in Jamaica, 
using a wave-length of 60 m (5 Mejs) Local 
reception 1s satisfactory durmg daylight, but at mght 
interference is experienced with the transmissions 
from distant high-power stations operating on the 
same frequencies 


Biology and Control of Pharaoh’s Ant 


THe most familiar ant ın houses m Great Britam 
is the common black ant Lasius niger, but a much 
more serious pest when it occurs is the tmy imsect\ 
known as Pharaoh’s ant, Monomonmum pharaons 
(L ), which measures less than three millimetres ın 
length A monograph by Prof A D Peacock and 
others, recently published by the Department of 
Agniculture for Scotland (Mise Pub No 17, pp 
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51, Edmburgh and London HM Stationery 
Office, 1950, Is), gives a detailed account of the 
biology and control of this insect The authors 
attach more importance to poison baits than to 
contact msecticides as a means of control Pieces of 
A liver are smeared at suitable pomts, with the object 
of locating the nests and establishing regular trails 
This 1s termed ‘pre-baiting’? The poison bait, con- 
sisting of thalıum sulphate and sodium fluoride 
mixed with syrup and liver or minced meat, or of 
sodium silico-fluoride and dried liver, 1s securely 
enclosed m tins suitably perforated to allow access 
by the ants and placed im the line of the established 
trails The poison bart must be renewed once a week, 
and it is usually necessary to continue the process 
A for sıx months or more before the entire brood ın the 
\ nests has been effectively poisoned Needless to say, 
~~ these measures will be successful only 1f they are 
combined with a campaign for general hygiene and 
cleanliness 


niversary of Elliott Brothers, Instrument Makers 


As a part of the celebrations this year of 1ts 150th 
anniversary, the firm of Elhott Brothers (London), 
‘Ltd , 1s compiling a record of 1ts activities and would 
like to hear of the whereabouts of Elhott mstru- 
ments made during the nmeteenth century The firm 
origmally made drawing and surveymg instruments 
and acquired the business of Watkins and Hill about 
the middle of the past century The available 
catalogues show that the products mcluded many 
types of optical apparatus, as well as electrical 
apparatus which was supplied to the early experi- 
menters The company developed a caleulatmg 
machme known as the arithmometer and, towards 
the end of the century, supplied a wide range of 
electrical mdicating and recording instruments and 
telegraphic apparatus Unfortunately, many speci- 
mens of this old apparatus and interesting photo- 
graphs were destroyed during the Second World War, 
and the company would welcome any imformation 
about thew early products Correspondence should 
be addressed to Mr A H Attwood, Elhott 
Brothers (London), Ltd , Century Works, Lewisham, 
SE13 


University of Glasgow 


For the new session this year 250 new admissions 

ve been made to the Science Faculty of the Univer- 
sity of Glasgow Altogether the University now has 
6,645 matriculated students (5,298 men, 1,347 
women), which 1s about 350 fewer than a year ago 
In the Department of Chemistry, N Grassie and 
V Vand have been appointed Imperial Chemical 
Industries, Ltd , fellows Dr Grassie, a graduate of 
Aberdeen, will continue his study of the kinetics of 
high-polymer reactions which he started at the 
University of Birmmgham Dr Vand graduated in 
physics and mathematics at the Charles University, 
Prague, and goes to Glasgow from Lever Brothers 
and Unilever, Ltd , his work 1s m the field of X-ray 
crystal analysis and has special reference to mech- 
anical methods of computation Dr R P Korf, a 
mycologist from the Department of Plant Pathology, 
Cornell University, with a particular mterest ın the 
_@’ taxonomy of the Discomycetes, 1s at the Botany 
Department of the University for a year on an 
exchange with Dr S A Hutchison The librarian 
and keeper of the Hunterian Books and MSS, Dr 
W R Cunningham, has resigned as from March 31, 
1951 
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Institution of Civil Engineers : Awards 


TE Institution of Civil Engmeers has announced 
the following awards for papers read at meetings or 
published ın the Journal durmg the session 1949-50 
Telford Premums R G Braithwaite and D J 
Davies, jomtly, for their paper on “Welded Highway 
Bridges” , and G M Bmme for his paper on “Some 
Notes on the Karun River and the Shatt-el-Arab” 
Telford Premvums for papers read at meetings of the 
followmg Engineering Divisions Rarluay Engineer- 
ing Dwrsion, A H Toms and W F Beatty, Strue- 
tural and Building Engineering Division, W S A 
Atkms, Works Construction Dwision, D Lumbard 
and A A Wright, Maritume and Waterways Engin- 
eering Dwision, R A Stephenson, Awport Engin- 
eering Division, F & Snow Coopers Hill War 
Memorial Prize to Dr A S Thom for his paper on 
“Investigation of Tidal Phenomena in the Clyde 
Estuary, using a Scale Model” Indian Premwum to 
Rai Bahadur B B Gupta for his paper on “Some 
Causeways on Sand Foundations across Rivers in 
India and ther Development to Submersible 
Bridges” Muller Prizes for papers by students of 
the Institution to A Moores, P Heatly, © B 
Wilby, J A G Clarke, J R Willetts, R J Anderson, 
D J D Wood, D J Skmner and H E&E RElhott 
Instituton Medal and Premum for a paper by an 
undergraduate of the University of London to J R 
Taylor 


Institute of Navigation 


Tx following have been appointed officers for 
1950-51 of the Institute of Navigation President, 
Sir Robert Watson-Watt, Vace-Presidents, Air- 
Commodore © E Chilton and Captam G C Saul, 
Honorary Treaswer, F G G Carr, Chawrman of the 
Technical Committee, R F Hansford, Charman of 
the Executive Committee, L P Kirwan, Other Mem- 
bers of the Council, Dr E Adams, E L T Barton, 
Ai Chief Marshal Sir Frederick Bowhill, Francis 
Chichester, Commander © E N Frankcom, A H 
Jessell, Commander W E May, D H Sadler, Sir 
Harold Spencer Jones, Captain G W Wakeford and 
Captain F J Wyhe 

Rear-Admiral Gordon MeLintock, USMS, and 
Admural of the Fleet Sır Henry Oliver have been 
mede honorary fellows of the Institute 


International Congresses during 1951 


Ty 1951 the following meetings associated with 
international serentific unions which are members of 
the International Couneil of Scientific Unions will 
take place Astronomy : The Eighth General Assembly 
of the International Astronomical Union will be held 
ın Leningrad and Pulkovo durmg August 1-8 
Chemistry © The Sixteenth Conference of the Inter- 
national Union of Pure and Applied Chemistry com- 
mences ın New York during September 8-9 after the 
meetings of the American Chemical Society (Septem- 
ber 3-7), and will be concluded in Washington, DC, 
during September 14-15, on which dates the Nataonal 
Bureau of Standards m Washington will be celebrating 
its fiftieth anniversary The Twelfth International 
Congress of Pure and Apphed Chemistry will be held 
in New York during September 10-13 Crystallo- 
graphy : The Second General Assembly and Congress 
of the International Union of Crystallography will be 
held ın Stockholm durmg June 27—July 3 Following 
this there will be two symposia, on advanced tech- 
niques ın structure determination and on clectron 
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diffraction in liquids erd gasos respectively Enrol- 
ment and offers of papers for these metings should 
be made befur3 February 15 Geodesy and Geophysics: 
The Ninth General Assembly of the International 
Union of Geodesy and Geophysics will take place m 
Brussels during August 21l-September 1 The 
Assembly will be concerned with geodesy, hydrology, 
meteorology, physical oceanography, seismology, 
terrestrial magnetism and electricity and vuleanology 
The Royal Society, through its British national 
committees, 1s the adhering body for Great Britain 
to each of the Unions, and available information on 
these Congresses can be obtained from the assistant 
secretary of the Royal Society, Burlington House, 
Piccadilly, London, W 1 


Christmas Lectures 


A series of three Christmas lectures, specialiy 
adapted for a Juvenile audience of from twelve to 
seventeen years of age, will be held ın the Royal 
Photographic Society’s House, 16 Princes Gate, 
London, S W 7, at 3 pm on December 28 and 29, 
1950, and January 1, 1951 The lecturers and sub- 
jects will be as follows ‘Slow-Motion Photography”, 
by Mr E W H Selwyn, “How a Colour Photo- 
graph is Made”, by Mr L W Ohver, and “How 
to Photograph Buildmgs”’, by Miss Margaret F 
Harker Admussion will be free but by ticket only, 
obtainable on application to the Secretary of the 
Society at the above address 

A series of three Christmas lectures on “Railways 
How They are Built and How They Run”, for boys 
primarily between thirteen and seventeen years of 
age, will be given at the Institution of Civil Engineers, 
Great George Street, London, SW 1, at 3 pm on 
December 29, 1950, and January 1 and 3, 1951 
These lectures are a repetition of the ones given four 
years ago, and the speakers will be Mr Cecil J. Allen, 
Mr L G B Rock and Mr O S Nock Admission 
will be free but by ticket only, obtamable from the 
secretary of the Institution at the above address 


The Night Sky in December 


New moon occurs on Dec 9d 09h 28m, UT, and 
full moon on Dec 24d 10d 23m The followmg 
conjunctions with the moon take place Dec 
4d 08h, Saturn 3° N , Dec 10d 18h, Mercury 3° 
N , Dee 12d Olh, Mars 3° N , Dec 14d 13h, 
Jupiter 09° N , Dec 31d 18h, Saturn 4° N In 
addition to these conyunctions with the moon, 
Mercury is ın conjunction with Venus on Dec 27d 
21h , Mercury bemg 2 2° N Mercury isan evening star, 
setting thirty-five minutes after the sun on December 
1 and an hour and three-quarters after sunset on 
December 15, but towards the end of the month it 
draws too close to the sun for favourable observation 
Venus 1s an evening star but 1s too close to the sun 
during most of the month for favourable observation . 
on December 31 the planet sets at 16h 45m and can 
be seen for a short time in the western sky, stellar 
magnitude —3 4 and practically all the illummated 
disk being visible Mars is an evening star and sets 
about 18h 40m throughout the month Jupiter 1s 
an evening star, setting at 22h 25m, 21h 40m and 
20h 55m on December 1, 15 and 31 respectively 
Saturn, a morning star, rises at Ih 20m on December 
1 and at 23h 30m on December 31 Only one 
occultation of a star brighter than magnitude 6 occurs 
durmg the month, namely, 27 Taur m, which dis- 
appears at 15h 52 9m as observed at Greenwich 
The Gemmid meteors are active during the first week 
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of December , the radiant 1s close to 6 Gemmo1rum 
Winter solstice 18 on Dec 22d 10h 


Announcements 

Tse French Ministry of Education has conferred 
on Miss E Simpson, assistant secretary of the Society 
for Visiting Scientists, the honorary rank of omaes 
d’Académie ın recognition of the work which she has 
done at the Society in the field of Anglo-French 
scientific co-operation 


Mr P H T Harriey, of the Department of 
Zoological Field Studies, University of Oxford, has 
been appointed by the Council for the Piomotion of 
Field Studies to be warden of Flatford Mull Field 
Centre ın succession to Dr E A R Ennion 


Dr Joun W Tavtor has been appointed deputy 
director-general of the United Nations Educational 
and Cultural Organization (Unesco) and wili take up 
his duties ın Paris on January 1 Dr Taylor was 
born in Kentucky ın 1905 and has been president of 
Louisville University since 1947 He was responsi" 
for establishing ın Louisville the first US ra! 
station for broadcasting educational and cultui, 
programmes to the general public and to schools 


Dr W H Glanville, director of the Road Research 
Laboratory (Department of Scientific and Industrial 
Research) has been elected president of the Institu- 
tion of Cıvıl Engimeers for 1950-51 The following 
officers have also been elected S J L Egerton 
(treasurer) and E Graham Clark (secretary) 


Tue Rockefeller Foundation has made available 
to the University of Cambridge up to 7,000 dollars 
for the purchase of research equipment and supplies 
for the Department of Chemistry and up to 6,000 
dollars towards the purchase of equipment for 
research in X-ray crystallography at the Cavendish 
Laboratory 


Tux Pharmaceutical Society has recerved the sum 
of £1,000 on trust to establish a Humphreys Jones 
Scholarship ın commemoration of the centenary year 
of the Liverpool School of Pharmacy and Mr 
Humphreys Jones’s association with the School for 
more than forty years 


Tus Commonwealth Fund 1s offering three new 
fellowships open to British professional journalists 
with university or sımılar qualifications for a stay 
of about one year m the United States, commencing 
in September 1951, with the object of studymg tf 
factors affecting public opmion and general con- “y 
ditions in the United States The fellowships are 
restricted to journalists of 25-35 years of age, who 
must be nomimaied by a responsible newspaper or 
journal Applications must be sent m before Jan- 
uary 1, 1951, to the Warden of Harkness House, 
35 Portman Square, London, W 1 


A very limited number of the complete series of 
“Excursion Guides” of the Seventh International 
Botanical Congress (for the complete series of twenty- 
four, 25 kronor) are available to libraries and botanical 
institutions until] April 1, 1951, after which any copies 
that might be left over will be made available to 
individuals ‘Communication No 4” (meluding the 
general programme) of the Congress (2 kronor) and 
also a limited number of copies of “A Short History 
of Botany ın Sweden”, by Rob E Fries (10 kronor), 
are generally available These publications are 
obtainable from Dr Ewert Åberg, Office of the Secret- 
ary-General, c/o Seventh International Botanical 
Congress, Uppsala 7 
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MECHANISM OF ACTION OF ORGANO-PHOSPHORUS 
COMPOUNDS AS INSECTICIDES 


By K. A. LORD and C. POTTER 


ECENTLY  organo-phosphorus compounds 
have been widely used as insecticides Those 
chiefly used here have been ‘Parathion’ or E 605 
(mam. active principle O O. diethyl O p-nitrophenyl 
thiophosphate), hexaethyl tetraphosphate (HETP) 
and tetraethyl pyrophosphate (TEPP) Hall and 
~Jacobson1, and Dvornikoff and Morrill?, have pub- 
, ushed data mdicatmg that the maim msecticidally 
- bctıve constituent of the latter two compounds 18 
“tetraethyl pyrophosphate 

These materials have a high mammalian toxicity, 
generally attributed to ther activity as anti- 

gunesterase agents. It has also been shown that 

ey inhibit insect cholmesterases*-® However, the 
toxierty of tetraethyl pyrophosphate and ‘Parathion’ 
as contact msecticides cannot be directly related to 
their activity as anticholine esterases, since the 
former 1s the more potent enzyme mhibitor whereas, 
im many imstances at least, ‘Parathion’ ıs the more 
potent msecticide. 

Some preliminary investigations with extracts of 
adult Trbohum castaneum Hbst and larve of 
Tenebrio molitor L. demonstrated the ability of these 
extracts to hydrolyse ethyl butyrate and o-nitrophenyl 
acetate, but not acetyleholme Furthermore, hydro- 
lysis was inhibited by tetraethyl pyrophosphate- 
contaming materials. 

Further experrments with extracts of a number of 
msect species ın different stages of development, 
namely, eggs and larve of Dwtarama oleracea L 
(tomato moth), eggs of Ephestia kuhneella Zol 
(Mediterranean flour moth), larve of Plutella macul- 
pennes Curt (diamond black moth) and the apterous 
viviparous parthenogenetic females of Macrosiphum 
euphorhie Thos and Acyrthosyphon psum Harris, 
showed that they all possessed the ability to hydrolyse 
o-nitrophenyl acetate and that hydrolysis was 
mhibited by tetraethyl pyrophosphate-contammg 
materials at low concentrations 

From this work it appeared that the mhibition of 
esterases other than choline esterase might play an 
important part m the mechamsm of action of the 
organo-phosphorus compounds. A study was then 
Table 1 


CONTENT, Contact INSEOTICIDAL ACTIVITY AND 
CAPACITY FOR THREH INSECT SPECIES 


CORRELATION BETWEEN TETRAETHYI PYROPHOSPHATE- 
ANTI-ESTERASE 


Relative potency* as contact 
insecticides 
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anti- euphorbuve | P maculr- 
esterase T- apterous 
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adults | partheno- 
enetic 
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*Sample No 4 was taken as the standard of reference 


Rothamsted Experimental Station, Harpenden, Herts 


Tabie 2 <A COMPARISON BETWEEN THE RELATIVE AN'TI-ESTERASE 

ACTIVITY OF ‘PARATHION’ AND TETRAETHYL PYROPHOSPHATE-CON- 

TAINING MATERIALS AND bis RELATIVE CONTACT INSECTICIDAL 
CTIVITY 





| Sample Sample 
| No 7 No 8 
i ‘Para- TEPP TEPP 
thon’ content content 
1 28% wiv | 40 25% 
wiy 
Relative anti-esterase activity | anti-esterase activity 1 24 26 
Relative toxicity Tribolum 
castaneum Hbst , adults 27 — 1 
Relative toxicity Phaedon 
cochlean@ Fab , adults 25* — 1* 
Relative toxicity Plutella 
maculepennis Curt , larvæ 6* — 1* 
Relative bey 1 Dutarana 
oleracea L, 29 1 — 
Belative fonene Ephesha 
| kühmella Zell, eggs 125 1 — 





* Probit regression hnes not parallel relative toxicity measured at 
the MLC 


made of the correlation between the capacity of ten 
samples of matenals contaming different amounts of 
tetraethyl pyrophosphate to imbhibit the esterase 
activity of an extract of Tenebrio molktor L larve 
and their toxicity as contact imsecticides to adult 
Triboum castaneum Hbst The results of these 
experrments, which are summarized in Table 1, 
suggest that tetraethyl pyrophosphate content, 
esterase inhibition and contact msecticidal activity 
are mterdependent, although there ıs a rather closer 
correlation between content and esterase mhibition 
than between content and contact toxicity 

Tetraethyl pyrophosphate-containmg materials 
have also been shown to be toxic to eggs of Diataraxia 
oleracea L and Ephesiia kuhneella Zell, which contain 
enzymes hydrolysing o-nitrophenyl acetate and 
inhibited by tetraethyl pyrophosphate High con- 
centrations of the poison were required to obtain a 
high mortahty, but ıt was capable of killing the eggs 
at an early stage of development before the differ- 
entiation of the nervous system These results also 
suggest that enzymes other than cholinesterase of 
the nervous system may be important in the poisoning 
of insects by these materials 

The contact msecticidal actrvity and anti-esterase 
activity of ‘Parathion’ was compared with that of 
tetracthyl pyrophosphate-contammg matenals (see 
Table 2). It was found (m agreement with other 
authors using cholmesterase) that whereas the 
tetraethyl pyrophosphate-contammg materials were 
more potent enzyme inhibitors than ‘“Parathion’, the 
latter was considerably more potent as a contact 
insecticide to five species of insects used It 18 sug- 
gested that the tetraethyl pyrophosphate-contaming 
materials are less effective as contact msecticides 
than ‘Parathon’, although they are more potent 
esterase mbibitors, because they are unstable and 
hydrolyse rapidly This view 1s supported by experi- 
mental data, obtamed here, showing that tetraethyl 

pyrophosphate may act more rapidly than ‘Parathion’, 
when apphed as a dust at high concentrations. Under 
these conditions, comparatively large amounts of 
toxicant are present and toxic action 1s rapid, so that 
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hydrolysis durmg the process of penetration to the 
site of action and at the site of action may be expected 
to be of mmor importance Reduction of the con- 
centration below a certam critical value results ın an 
increase 1n the tıme for a reaction to occur, in these 
circumstances, instability apparently becomes of 
unportance, since below a certam concentration 
tetraethyl pyrophosphate ıs non-toxic although the 
more stable ‘Parathion’ ıs toxic at much lower 
concentrations, the time for a reaction to occur 
mereasing progressively as the concentration 18 
reduced 

It ıs proposed to publish a full account of this 
work elsewhere [Aug 2 


? Hall, S A, and Jacobson, M , Indust Eng Chem , 40, 694 (1948) 
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WATER AT A DEPTH OF — 5 FT. 
DISCOVERED BY DIVING IN 
PEAK CAVERN 


By Dk R E DAVIES 
University of Sheffield 


URING the exploration of the completely 
flooded Buxton Water Passage of Peak Cavern, 
Castleton, Derbyshire, on August 17, 1947, a chamber 
in the roof was discovered (Fig 1), 300 ft from the 
diving base, in which the water at the top was 
5 ft 71n above the nearby free air- water surface in 
the cave 
The exploration was made using diving dresses 
and self-contamed oxygen-breathmg apparatus, and 
depth was measured with Bourdon gauges ‘This 
place has been named the Torricellian Chamber, and 
the following observations exclude water pumps, 
Ventur: effects or gas-fixing micro-organisms as the 
cause of this novel phe- 
nomenon The walls of 
the Chamber are smooth, 
have erosion facets, and 
are free from holes The 
velocity of the water ın the 
flooded passage below the -5 
Chamber ıs normally only i 
about 1l in/sec Samples 
of the water and scrapings 
from the walls contained 
the normal and negligible 
amount of water organ- 
isms when tested bacterio- 
logically, and showed no 
uptake of gas when shaken 
m air in standard Warburg 
manometers 
Regular observations of 
the Torricellian Chamber 
were mado for many 
months with the results 
shown m Fig 2 When 0 
gas was released mto the 
Chamber, either from the 
diving equipment or by 
means of a hoseprpe fiom 
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Fig 2 The ‘depth’ of water in the Torrcellian Chamber from August 1947 to Jay 1951 
(A minor flood covers the path in the Five Arches Passage, a "the ‘Devil 
Stafrease and fills the whole Cavern ages ee eee 
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Fig 1 Elevation, view upstream, and plan of the Torricellan 
Chamber in the Buxton Watet Passage of Peak Cavern 


the nearby Forward Halt 1, ıt was found that ıb 
remained n situ for months durmg normal con- 
ditions, but was entirely removed by the major 
floods which occasionally fill the cavern Minor 
floods were less effective Two questions must be 
answered how 1s the water-level raised, and how 
is 1t mamtamed ? Fig 2 shows that the raismg of 
the water-level follows the flooding of the cave and 
that the level remaims constant (+ 1 ın ) whatever 
its height m the mtervening periods 
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Since the local cave water 1s saturated with air 
at l atm, the system cannot be m equilibrium and 
air should diffuse out of the water and so fill the 
Chamber The diffusion constant of aw m water at 
the cave temperature of 8° C ıs 14 X 10% ce gas 

t NTP /cm?/mm at a pressure gradient of 1 
atm /om 3, Thus even if as little as the top 1 em of 
the water were stagnant, the water-level would fall 
at only about 1 cm /year A model can be made 
by leaving an mverted test-tube full of water m a 
small water-filled beaker It takes many months for 
the water-level to fall and reach equhbruum That 
such natural unequihbrated air pockets can persist 
for long periods was also shown by the discovery, m 
the Swine Hole — Resurgence Passage, of an au—water 

„surface below a conical pocket ın the roof at a depth 
of 11 ft. This pocket could be filled by bubbles 

“a “ed along during floods, but the air dissolves so 

\ during normal conditions that 1b was full of 
mough there had been no floods for months 

Another proof that the arr—water system ın the 
Torricellian Chamber ıs not m equihbrrum was shown 
after gas from the breathing apparatus had been 
released into the Chamber on May 16, 1948, and 
samples of the gas collected on October 17, 1948, 
from the Chamber, Forward Halt 1 (Fig 1), and a 
bubble on the roof of the Buxton Water Passage at 
a depth of 5 ft Analyses showed these contaimed 
29 4, 19 3 and 17 6 per cent oxygen respectively 
Oxygen ıs more soluble ın water than nitrogen, so 
the low values in the dissolving bubble and ın 
Forward Halt 1, where thé air had been breathed 
for some hours, are therefore expected The high 
value in the Chamber shows that even after five 
months the oxygen released had not reached equi- 
hbrium with the water The problem of the mam- 
tenance of these water-levels ıs therefore satisfactorily 
explained by the slowness of diffusion m the con- 
ditions which obtain in the flooded part of the cave 

The actual removal of the air is associated with 
major floods (Fig 2), and ıb ıs possible that durmg 
these floods a whirlpool is formed and the air in the 
chamber passed down the vortex and carried away 
down the passage A detailed exammation showed 
that a gap ın the pile of boulders just upstream from 
the Chamber could direct a jet of water obliquely 
upwards which would hit one side of the rock and 
sstart a whirlpool, and that there 1s an eroded mverted. 
V-groove in the rock roof from this gap to the edge 
of the Chamber Experiments with a jet of water 
from a normal laboratory tap showed that air could 
be removed down a vortex im even such a disadvant- 
ageous shape as that of a standard 1-litre measurmg 
cylinder, which could be filled when upside down if 
its rim were dipped into water Water spirals up 
round the walls and then down the centre with 
greatly mcreased velocity It has a narrow, irregular 
hollow core down which the air escapes Durmg 
major floods, so much water passes through Peak 
Cavern that velocities greater than 20 mph cer- 
tamly occur by the boulder jam near the Torricellian 
Chamber Dr G K T Conn, of the Physics Depart- 
ment, Unrversity of Sheffield, has calculated that this 
velocity 1s amply sufficient to produce mstability m 
the Rankine vortex formed m the Chamber, so that 

7 the pumping action would begin and remove all the 
ar When the flood subsides the Chamber will be 
left completely full of water 

A final proof that a whirlpool ıs formed was 
obtamed on January 7, 1950, when the Chamber was 
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visited during an inerpient flood Handfuls of mud 
from the floor of the Passage were released into ıt, 
and this showed that the water was swirlmg round 
slowly There had been a major flood on December 
19, 1949, and there was no trace of air m the Chamber 

The formation of a system with water at a depth 
of —5 ft 7 1m m this Chamber in Peak Cavern 15 
thus explicable on the basis of the occurrence of 
whirlpools durmg the periodic floods, and the mam- 
tenance depends on the slowness of diffusion relative 
to the interval between floods 

These observations were made by or with the 
co-operation of the followmg members of the Cave 
Diving Group F G Balcombe, D A Coase, W H 
Davis, G W. Mack and J A Thompson We wish 
to thank the Duchy of Lancaster for permission to 
explore Peak Cavern, and the custodian, and members 
of the Sheffield University Mountameermg Club for 
assistance [Aug 11 


1 “International Critical Tables”, 5, 62 


BRITISH PHARMACEUTICAL 
CONFERENCE, 1950 


HE ‘erghty-seventh British Pharmaceutical Con- 
ference was held ın Glasgow in September 1950 
and was attended by more than sıx hundred persons 
The chairman, Mr A B Powell, appropriately took 
as the subject of his address, progress mn the pharm- 
aceutical field durmg the past half a century Ad- 
vances, he stated, have run parallel with, and have 
been influenced by, advances ın the cognate sciences 
of chemistry, physics and medicime, and are reflected 
m the present emphasis on preventative treatment, 
such as the use of vitamims, and on devismg com- 
pounds with specific action agaist the causal organ- 
isms of disease, rather than on the palliatives formerly 
used chiefly for the relief of symptoms This change 
can be readily seen 1f a modern pharmacopmia be 
compared with one of fifty years ago The plasters 
and pill masses have disappeared and a host of new 
drugs and preparations appear, such as antibiotics, 
sera and vaccines, cestrogens, insulin, liver prepara- 
tions, heparm and hormones The mtroduction of a 
large number of injections for parenteral use indicates 
a further change, namely, m the method of admim- 
istration of drugs 
The study of the constitution of naturally occurrmg 
compounds of proved activity gradually led to the 
knowledge of the effects of certam molecular group- 
ings, and in turn to the development of chemo- 
therapy Chemotherapeutical research 1s directed to 
the production of compounds with toxic effects 
agaist mvading organisms, yet without harmful 
effects on the host Some early results of this 
new approach still play a large part ın modern 
treatment, for example, aspirm, procaine, barbitur- 
ates and mepacrme Later, Domagk (1935) dis- 
covered the antibactezial activity of prontosil and 
thus muitiated the enormous amount of research work 
which has produced the variety of sulphonamides 
now available The discovery of penicillm has 
opened up m a like manner an entirely new range 
of remedial products—the antibiotics The use of 
these new types of drugs has stimulated advances 
ın methods of formulation and admmiustration, in 
methods of biological assay, m analytical technique, 
and ın methods of controling purity using physical 
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instruments such as the spectrophotometer and 
fluorımeter 

These rather spectacular advances in the treat- 
ment of disease, however, may give us a distorted 
picture of the situation unless we remember that the 
mass of knowledge of the older drugs which has 
accumulated over the centuries 1s still being added to 
and used m modern treatment It 1s needful to recall 
the warning given by a famous physician “not to 
dismiss the accumulated experience of 3,000 years 
on. the evidence of the latest galvanometer reading” 
Mr. Powell concluded his address by demonstratmg 
the effect which legislation and progress in social 
welfare durmg the past half-century have had upon 
the practice of pharmacy 

The research papers which were read and discussed 
at the science sessions formed an interestmg com- 
mentary on the chairman’s address While several 
of the papers were concerned with the newer drugs 
such ag acridines, vitamm Bız, heparm and blood 
plasma, there was a number concerned with the 
constituents, preparations and evaluation of the older 
drugs. Further papers dealt with the problems ın- 
volved in the newer methods of formulation, produc- 
tion and. analysis of pharmaceutical materials 

A paper on the tuberculostatic activity of some 
semuthio carbazones (E M Bavin et al) well illus- 
trated the fact that the corporation of the chemical 
characters of two therapeutically active compounds 
into one molecule cannot be relied upon to produce 
an active resultant Those compounds, which re- 
present a combination of the two active substances 
4-amino-salicylic acid and 4-acetamidobenzaldehyde 
thiosemicarbazone and which would be expected to 
be highly active, were found to be mactive Attempts 
to overcome this loss of activity by blockmg possible 
hydrogen-bonding effects were unsuccessful Incident- 
ally, the n vwo activities of these compounds were 
tested by the comparatively rapid ‘corneal test’ and 
‘survival test’, both of which were found to be satis- 
factory. In another paper, R C Kaye recorded the 
results of a polarographic study of the redox char- 
acters of the ammo acridines, and suggested that the 
bacteriostatic effects of these drugs may be due to 
ther abihty to accept electrons to form stable free 
radicals, such binding of fugitive electrons would 
tend to termmate cham reactions essential to the 
life of the bacterial cell Vitamin Bız, the recent 
isolation and use of which have occasioned much 
interest, was the subject of a paper concerned with 
the important problems of the control of its purity 
and its stability, especially during the sterilization 
of aqueous solutions mtended for injection 

The papers which dealt with the older drugs showed 
that ım this field there 1s still a considerable amount 
of research necessary so that the most effectual use 
can be made of naturally occurrmg remedies 
Pelletierine tannate of the British Pharmacopama 
was shown to bear little resemblance to the origmal 
alkaloids present ın Punica granata, from which ıb 
1s prepared ‘The present methods of manufacture 
lead to changes ın the naturally occurrmg alkaloids 
and result ın a great loss in their therapeutic activity 
Two papers on senna pod furnished scientific evidence 
for the general opmion that the fresh mfusion 1s the 
most active preparation of this drug, they also 
showed that the concentrated preparations of the 
British Pharmacopcia have low activity, and stated 
the principles on which active concentrated extracts 
could be made. Two mdependent papers on pan- 
creatin criticized the British Pharmacopceia method 
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of assaying this animal product and suggested ım- 
proved methods the use of which should result m 
products of reasonable activity and uniform potency 
bemg marketed 

The problems which arise as a result of improve- 
ments in pharmaceutical practice were reflected 1 


those papers which dealt with tablet making, bacteri-= 


survival durmg spray-dryimg processes, the stertliza- 
tion of the oily basis of thermo-labile drugs and the 
preparation of liquid human plasma 

The introduction of new ancillary materials also 
brought new items for investigation, for example, the 
use of alginic acid m tablet making and the use of 
non-ionic detergents ın the manufacture of emulsions 
and creams J W FAIRBAIRN 


SOCIETY FOR APPLIED 
BACTERIOLOGY 
ANNUAL GENERAL MEETING 


HE twenty-first annual general meeting and 
conference of the Society for Applied Bacteriology 
was held at the University of Nottingham durmg 
September 20-23 More than nmety members and 
guests attended one or more sessions of the con- 
ference. The resignation of the editor of the Pro- 
ceedings of the Society, Dr T Ruchards, of the 
University of Readmg, was announced, and Dr 8, E 
Jacobs, of the Imperial College of Science and 
Technology, London, and Dr L F L Clegg, of the 
Ministry of Agriculture, Wolverhampton, were 
appomted jomt editors, Eleven papers and four 
demonstrations were presented during the three 
paper-readmg periods, and these will appear m full 
in the Proceedings ın due course 
Dr Jacobs gave results of experrments on bacterial 
control of the flour moth (Ephestia kuehnella Z ) 
The normal method of dealmg with this pest 1s 
fumigation In laboratory experrments, usmg a 
proprietary bacterial spore powder, 1t was found that 
considerable mortality occurred among larve exposed 
to a 3 0 per cent concentration, but that at 1 0 per 
cent the result was not so effectave Further experi- 


ments showed that concentrations of 0 5 and 0 8 per,’ 


cent completely prevented development of young 
larve A larger trial m sheds showed that after 
sixteen weeks the flour from sheds treated with spore 
powder had a markedly reduced number of larvæ and 
moths It was concluded that dusting with bacterial 
spore powder offers a measure of control and may be 
æ useful adjunct to existmg methods 

Some aspects of pollution of well-water supphes 
and methods for eradication were discussed by N R. 
Knowles, of Queen’s University, Belfast It was 
shown that transformation from a polluted to a 
reasonably pure water supply could readily be 
attamed by relmmg the upper 6-12 ft of existmg 
wells with concrete blocks carefully cemented together 
and raising the well head above ground-level to 
prevent surface seepage The practice of siting wells 
adjacent to farm buildings cannot be recommended 
and should be discontmued 

Experiments designed to improve the bacterio- 
logical control tests of 1ce-cream m Northern Ireland 
formed the basis of a paper from J Patton, of Queen’s 
University, Belfast Four conclusions were sug- 
gested that boxes contaming solid carbon dioxide 
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should be used for transportmg ice-cream samples , 
that the minimum time/temperature for the pasteur- 


R Awzation of ice-cream mixes should be 165° F for ten 


) 


. 


$ 


e mutial dilution for colony counts should be used 
ather than volumetric measuring, smee the former 
gives a more reproducible result, and that the 
present plate-count and coliform tests provide better 
information for determming the hygienic quality of 
ice-cream than the methylene blue test 
A note on bacterial die-back and canker of poplar 
was presented by K A Sabet, of the Botany School, 
Cambridge This disease, which does not appear to 
have been critically studied in Great Britain, was 
first recorded m Britain ın 1923 The condition 1s 
attributed to a forma specvales—Pseudomonas syringe 
van Hall) f sp Nov The presence of bacterial slime 
essential for the organism to establish itself m the 
st tissues and produce typical symptoms In- 
Scion, which develops slowly, takes place m early 


[sim » that the gravimetric method of preparmg 


-summer only 


The effect of overnight refrigeration on the results 
of the bacteriological exammation of farm water 
supplies has been mvestigated by G E Jones, Miss 
P M Franklm and S B Thomas, of the National 
Agricultural Advisory Service (Wales) The results 
showed that about twenty per cent of water samples 
examined twenty hours after samplimg, followmg 
eighteen hours of storage at 3-5° C, had a 
significantly lower coliform content when compared 
with determmations made at two hours Samples 
with more than 50 coliform organisms per 100 ml of 
water at the muitial testing time seldom showed an 
increased content after refrigeration overmght These 
results confirm the findings of other workers The 
colony count at 37° and 22° C did not reflect this 
reduction m numbers 

Miss R E A Allen, of King’s College, Newcastle, 
described types of mucro-organisms isolated from the 
rottmg surface of water-proofed rope Using soil- 
burial tests, Miss Allen isolated ten distict mould 
strams and seventy-one bacterial species of which 
five were Gram-positive and sixty-six Gram-negative 
rods No cocci were isolated Pseudomonas sp. pre- 
dominated among the Gram-negative rods. The 
water-repellent was capable of supporting a varied 
flora of Gram-negative bacteria 

An analysis of farm milk rejections over the past 
six years was presented by Miss ©. Campion, I. A 
Howard and Miss B. M Fischer, of Job’s Dames, 
Feltham While durmg this period many supplies 
were rejected due to tamts, the majority were 
rejected for simple-sourmg, and no single factor, 
common to all producers, could account for the 
rejections The conclusion was reached that milk of 
acceptable quality can readily be given under 
existing methods of production and that this quahty 
is within the control of the milk producer himself 

The value of Ingh-frequency electric fields as a 
method for large-scale efficient sterilization at non- 
lethal temperatures has attracted the attention of a 
number of investigators Dr S E Jacobs, Miss M J 
Thomley and P Maur ce, of the Imperial College of 
Science and Technology, London, presented a short 
paper on some experiments designed to study bac- 
terial survival m high-frequency electric fields The 
conclusion was reached that the high-frequency 
techniques at present available fail to mduce high 
mortahty It 1s posstble that a marked effect mught 
be obtamed only at Inghly errtical frequencies since 
all complex molecules have natural frequencies of 
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oscillation, and if an mtense field could be apphed at 
the mght frequency ıb might be possible to disrupt 
the bacterial cell So far such an effect has not been 
observed. 

Three papers were presented by workers m the 
Research Department of Messrs Boots, Nottingham 
The treatment of mfections with combmations of 
chemotherapeutic agents was discussed by B H 
Chantnll The results illustrated the efficiency of 
penicillin against streptococci and its meffectiveness 
agamst salmonella. Streptomycm was shown to be 
reasonably active agaist salmonella, and more so 
than penicillm In mrxed infections pemeillm is a 
disappomting therapeutic agent With penicillin and 
streptomycin m a mixed imfection, a well-marked 
synergic effect occurs 

In the second paper Miss B Croshaw discussed the 
experimental evaluation of anti-tuberculosis drugs 
The guinea pig test ıs considered the most reliable 
and gives a reproducible result; but a susceptible 
stram of mice produces a quicker test and requires 
much less of the drug In Miss Croshaw’s expermments 
the mtracerebral method of injection of mice was 
used, and a more uniform infection obtamed This 
method ıs now bemg tried with various drugs, the 
activity of the drug bemg assessed by the extent of 
lung mvolvement when the animals are killed after 
treatment. 

The third paper, by A Royce and G Sykes, re- 
viewed aspects of sterilization by candle filtration 
It was found that the bubble pressure response of a 
filter candle can be used as a rehable mdication of 1ts 
filtration effinency and that a response of 17 Ib /sq m. 
or more will safely filter sterile a nutrient solution 
over a period of seventeen hours. This conclusion 
may require to be modified if solutions contammg 
wetting-agents are mvolved 

Two demonstrations from the Research Depart- 
ment of Messrs Boots dealt with the culture of 
viruses in eggs, by L Dickinson, and the mucro- 
biological assay of antibiotics and vitarains, by D G. 
Lewis and F M Mulholland Miss B M Fischer 
(Job’s Dames, Feltham) and Miss M Fieldmg 
(Nottmgham Co-operative Society) showed the com- 
plete Astell roll tube apparatus, and G. E Jones 
(Wye) demonstrated the preparation of a modified 
pectate gel medium 


CONTROL OF ELECTRICAL 
MACHINES 


VACATION school on the control of electrical 
machines was held im the Electrical Engmeormg 
Department of the Imperial College of Science and 
Technology, London, durmg September 18-22 The 
school, which was under the chairmanship of Prof. 
Willis Jackson, was attended by some sixty engineers, 
drawn from industry, research associations, the 
universities and technical colleges 
The opening address was given by Mr W M 
Couch, deputy director of electrical engmeerimng at 
the Admuralty, who referred to the rapid develop- 
ments bemg made ın electrical engmeermg and the 
need for exchange of ideas Hesaid that the increasing 
use of automatic control equipment will aid pro- 
ductivity, and the study of the common basis of the 
many techniques m use is very opportune Mr B 
Adkins, of the British Thomson-Houston Co, Ltd, 
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discussed ın the first lecture the general principles of 
the subject, giving illustrations of open-loop and 
closed-loop systems and outlmmg the mathematical 
techniques employed m ther analysis Durmg the 
discussion the need for mproved nomenclature was 
voiced, and the respective spheres of application of 
the Laplace transform and Heaviside’s operational 
calculus were discussed 

In the next lecture, Mr M W Humphrey Davies, 
of Imperial College, described the action and proper- 
ties of the several forms of two-stage machines used 
m rotating amplifiers In the ensumg discussion 
attention was directed to the proportionality between 
the mherent time-constant and power amplification 
im these machmes Mr D Wray, of the English 
Electric Co , Ltd , spoke next on magnetic amplifiers, 
giving the outlme theory of thei action and a review 
of their prnerpal applications Their use ım push-pull, 
and dependence on supply voltage, were later dıs- 
cussed Lecturmg on electronic amplifiers, Dr W G 
Thompson, of the General Electric Co , Lid , showed 
how grid control of thyratrons or mercury-are 
rectifiers would grve flexible control schemes The 
advantages and disadvantages of electronic methods 
were compared, and discussion contmued on the 
different techniques needed with electronic devices, 
and the need for special traming of maintenance staff 

Large Dc machines, thew design limitations and 
the controls which can be coupled without external 
amplifiers, were then discussed by Mr E P Hall, of 
the Metropolitan-Vickers Electrical Co, Lid The 
effects of mon paths and coupled circuits on time- 
constants were treated m the discussion. Mr A A L 
Bentall, of the Metropolitan-Vickers Electrical Co , 
Ltd , followed, illustrating the control of p c machines 
m various combinations with a wide selection of 
mdustrial applications The gieat flexibilty of these 
machmes was emphasized and mvoked a varied dis- 
cussion on their mdustriel uses The control of ac 
machmes was dealt with by Mr A Asbury, of the 
English Electric Co , Ltd , who outlmed the methods 
of controlling large induction and synchronous motors 
which find particular application where the largest 
powers are required Questions of dynamic braking 
and unbalanced voltage control were raised in the 
discussion, durmg which the smaller ac machines 
also received some consideration 

On September 21 a visit was paid to the Kemsley 
Paper Mull of the Bowater Lloyd Pulp and Paper 
Mulls, Ltd , where examples of the control of electrical 
machmery were described and illustrated by Mr 
A C G Witts and his colleagues of the Bowater 
organisation The automatic control schemes for 
paper machines and wood grinders were of particular 
interest 

On the concluding day, Mr W Spence, of the British 
Thomson-Houston Co , Ltd , gave a concise summary 
of the methods of combining control apparatus mto 
a complete closed-loop control system and of assessing 
the resulting performance The discussion emphasized 
the necessity for close collaboration between machine 
designers, control engineers and users Mr A Asbury 
dealt finally with the calculation and measurement of 
the constants of electrical machmes and methods for 
testing a complete control cycle It was clear from 
the examples quoted m the discussion that calculated 
and measured constants are frequently at variance, 
and methods for reduemg the discrepancies were 
suggested 

The general impression given from the whole course 
was that rapid progress is bemg made m the design 
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of control systems and ın the appraisal of the ielative 
merits of different schemes ‘There 1s still, however, 
need for a better appreciation by users of the m- 
portance of specifying their performance requirements 
as precisely as possible, and for not asking for a 
closer control than ıs really necessary, 1f they require 4 
an economical system 


FINANCIAL INCENTIVES 


ie 1s generally recognized ın industry that the pio- 
vision of adequate imcentives for the ordmary 
worker ıs one of the ways to :1mproved industmal 
production The most obvious and, to some, the 
most satisfactory form of mecentive ıs more money, 
for better work For this reason there has been 
marked growth of mterest ın dustry, and parti 
larly among the smaller firms, m the introducti 
financial incentives schemes. The British Instrtu 
of Management has therefore issued a pamphlet‘ 
describing the most popular wage incentive scheme, 
methods which have been suggested for introducing 
and applying them, and elaborating the conditions 
necessary to their success*. 

Before an employer or manager introduces a new 
financial mcentive scheme, it 18 emphasized that he 
should first ensure that the tooling, layout, material 
and finished goods, servicing and general methods of 
production cannot be improved within the mutations 
of capital expenditure available Neither will a new 
wage incentive system be successful unless good rela- 
tions exist between management and workers The 
scheme should be introduced gradually after effective 
consultation with the workers, while all supervisors 
should be informed in the early stages of all details 
of the scheme Collective agreements ın the mdustry 
governmg the fixmg of basic rates and mimimum 
piecework guarantees should be considered, and rates 
governing the scheme must cover all possible 
contingencies 

When the ground has been prepared, the particular 
scheme to be introduced must be carefully selected, 
having regard to factors such as the type of pro- 
duction ın operation, for example, unit, batch or flow 
production, the type of labour employed, the grouping 
of production workers, whether or not skuled 
time-study operators are available, the probable- 
continuity of supphes, materials and parts, the 
degree of mechanization of the process and the 
existing level of earnings of the workers 

Of the wide range of incentive systems which has 
been evolved the following are representative of the 
more commonly used 

First ıs the system of straight piece-work with a 
guaranteed mmimum wage involving the payment of 
a uniform price for a unit of production , this system 
1s suitable where production 1s repetitive m character 
and can easily be divided into similar units The 
system has the advantage of bemg easily understood 
and earnings are simply calculated 

Secondly, there is the differential prece-work 
scheme, which 1s suitable where types of production 
are similar to those specified for straight piece-work 
and characterized by sumer advantages and lumita- 
tions In order to enhance the incentive effect of the N 
straight piece-work system some differential piece- 
work schemes include a method whereby the piece- 
work price ıs mereased where normal output m a 


* Orgamzıng for Output Pp 66 (London Bnitish Inst 
Management, 1950) 28 6d. ¢ aish Institute of 
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given time ıs su: passed , these are useful for encourag- 
ing the less-skilled worker 
Thirdly, there are the time-saved bonus schemes 
in which tune study is used for settmg a standard 
time, 2 reward additional to a guaranteed mmmum 
-amg given to employees who complete the task in 
less than standard tume Among these are the Gantt 
method, which provides for the payment of a mmimum 
hourly rate of 66 6 per cent efficiency on the specified 
task, at which point the rate begms to imcrease on 
a graduated scale. The scheme 1s useful for machine 
jobs hable to delay and where expensive machines 
are operated Under Emmerson’s efficiency method 
a tıme ıs fixed for the Job, and the outstanding worker 
who ıs able to cdmplete ıt ın this tıme ıs regarded as 
100 per cent efficient or as representing the unit of 
efficiency Where a worker takes longer than the 
s Fod time a calculation of his efficiency 1s made 
1“ “py efficiency m excess of 66 6 per cent (which 
„Æ -sents the mmmmum time-rate) a bonus 1s paid on 
& sliding scale, yielding 10 per cent bonus on 90 per 
cent efficiency The scheme is useful for gradual 
transition from day-work to a high-incentive piece- 
work plan 
Schemes of a symilar nature mclude the Halsey 
system, the Rowan system and the standard hour 
plan 
Fourthly, there is the pomt system, which intro- 
duces a new element into wage incentive systems. 
In place of task tumes and production units, the pomt 
system evaluates a piece of work in time units which 
purport to take account of the amount of skill and 
energy required for its efficient performance and also 
for the amount of rest an average worker needs during 
its performance In one scheme, for example, the 
unit of one mmute represents the expenditure of 
energy plus allowance for recovery, there bemg sixty 
units in an hour The number of units represented 
by each operation must be determmed by work 
study, and this inevitably involves the employment of 
skilled work-study engmeers The plan is somewhat 
more expensive to install and administer than other 
schemes, and may prove complicated and difficult for 
workers to understand 
The payment systems already described relate the 
award to the effort of the dividual worker There 
are, however, many situations m mdustry where 
work 1s carried out by teams in which the mdividual 
efforts of each worker are conditioned by the efforts 
of the other members of the team To meet such 
situations, many forms of group incentives have been 
devised The major problem 1s to devise a method of 
distributing group incentive payments that will be 
acceptable to all the members of the group The 
Priestman bonus scheme ıs one of the more common 
group incentive schemes which are used in Britam 
It 1s based on the prmerple that, 1f a given number of 
men m a given tıme, when working under ordmary 
methods and at day-rate, are capable of producing 
a certam quantity and type of finished goods (called 
the standard output) then, if by greater collective 
effort without incieasing the number of men or their 
hours of working the workers can increase this output, 
a percentage 1s added to their day-rate equivalent to 
that by which the standard output has been increased 
Group incentive schemes have three mam applica- 
tions m which they may be superior to mdrvidual 
piece-work systems . 
(1) Conveyor-work where operators cannot pro- 
duce any more work than ıs passed to them by the 
operators preceding them on the Ime of production. 
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(2) Work other than on conveyor where quality 
and handling of an operation can greatly affect the 
subsequent operation 

(3) Work of such a varied nature, both as to kind 
and quantity, as to make individual measurement 
impracticable or excessively expensive 

There 18, however, a growing number of people in 
industrial management which holds that for several 
reasons, payment-by-result schemes, whether ind.- 
vidual or group, fail to exercise the maximum 
possible overall mcentive effect It is wrong, they 
argue, that all reward should be directed only towards 
the quantity of work produced There are many other 
qualities which go to make the best type of worker 
which may be overlooked if quantity of work ıs to 
be the sole oriterion of an efficient employee 

For these reasons, ın recent years, a few under- 
takings have been seeking for a more equitable and 
acceptable basis of payment One method which is 
winning growing 1ecognition and adoption ıs the 
individual assessment bonus scheme This starts 
with an arrangement to pay to every worker as a 
mmimum the time-rates fixed by collective agree- 
ment in the industry ‘To this ıs added a sum which 
1s based on a very careful assessment of each worker 
ın respect of a number of qualities displayed by hım 
The qualities assessed will probably include regular 
attendance at work, punctual starting, saving of time, 
quantity of work as observed over the review period 
of three or sıx months, team work and co-operation 
with colleagues and supervision, personal conduct, 
care of the company’s equipment and tools, general 
ability and aptitude, saving of materials and quality 
of work Each of the quahties selected ıs allotted a 
number of pots, these beng weighted in accordance 
with their importance The scheme presents a simple 
means of sharmg with employees imcreased pros- 
perity arising from improved. performance 

Great care should be taken m selection of the 
meentive scheme to sut the particular type of 
production, and the booklet gives examples of 
schemes which might be suitable for different types 
of industries Before any mcentive scheme ıs con- 
templated ıt should be made clear that the object of 
meentive payment is to encourage the worker to 
produce his maximum output without undue fatigue 

T H Hawesins 


, 


EXPERIMENTAL AND RESEARCH 
STATION, CHESHUNT 


ANNUAL REPORT FOR 1948 


OMMERCTAL horticulture under glass 1s expand- 

mg steadhly, and, m spite of the growing con- 
tribution to food supphes, such intensive cultivation. 
brmgs problems of culture, nutirtion and disease 
The annual report for 1948 of the Experimental and 
Research Station, Cheshunt, Herts*, shows how the 
work of the Station has mcreased the yield of tomatoes 
and lettuce Its recent trials mdicate that the 
English tomato Downes Seedhng and the Dutch 
variety Bruinsma gave the highest yields, at 61 tons 
per acre The new Cheshunt 5B lettuce matures 
eight days earlier than the Station’s origmal intro- 
duction, Early Giant Mushrooms grown on horse 


* Expermental and Research Station, Cheshunt Annual Report 
(Thirty-fourth Year), 1946 Pp _90+4 plates (Cheshunt Nursery 
and Market Garden Industries Development Society, Lid , 1949 ) 
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manure compost yielded 19 Ib per sq. ft agamst 
12 Ib for the best of a number of ‘synthetic’ com- 
posts. Other features of practical culture relate to 
the successful growmg of tomatoes m cardboard 
boxes treated with ‘Cuprmol’, the lack of disparity 
im yield when top-dressmgs are given m solid or quid 
form, and the use of sulphate of ammonia as the sole 
source of nitrogen for the tomato crop 

The severity of disease caused by the fungus 
Didymella lycopersics seems to have no relation to 
manurial treatment, and excesses of magnesium, 
boron and manganese did not appear to mfluence 
infection (P H Willams) A fascmatmg possibility 
of ‘curmg’ plants of virus diseases has been mvesti- 
gated by R Howles A spray of I per cent tannic 
acid on two consecutive days reduced by 50 per cent 
the number of plants mfected. Solanums mfected 
with mosaic were ‘cured’ by exposure to a tempera- 
ture of 105° F for twelve hours per day for four 
consecutive days These findmgs certamly merit 
further mvestigation. A study of the identity and 
life-history of leaf miners on tomato seedlmgs, by 
E R Speyer and W J Parr, shows that the fly 
responsible ıs Inrromyza solane A 5 per cent benzene 
hexachloride dust was more effective than 5 per cent 
DDT in destroymg adult flies, but both substances 
can myure tomato seedings <A study of toxicity of 
analogues of azobenzene agamst red spider mute 
revealed no compound more effective than azo- 
benzene itself (W H Read) Hexaethyl tetraphos- 
phate (HETP) and tetraethyl pyrophosphate (TEPP) 
destroyed adult red spider mites, but not the eggs of 
this pest Both the last-mentioned compounds con- 
trolled aphids on carnations. 

Chemical studies mvolve, nter alia, fundamental 
investigations mto the mechanism of nitrification m 
glasshouse soils by O Owen and G W Winsor 
Experiments with added carbon show that the 
lower carbon/nitrogen ratio produces the higher 
level of nitrification The availability of algınates 
raises the mteresting possibility of usmg such sub- 
stances as sources of organic carbon m soil (O Owen) 
Alginic acid and sodium and calcium algmates have 
given promising results, though ammonium alginate 
may be almost toxic Some rather variable results of 
trials with calcrum alginate on a commercial scale, 
however, show that further work on the subject is 
needed Changes in nitrification after steam sterhza- 
tion are greatly m need of mvestigation, and ıb 1s 
gratifymg to note that work on this project has 
commenced (J N Davies and O Owen) 

A mild eriticism of the report is 1ts increase ım page 
size from octavo to quarto, which disorganises the 
files. This petty complamt, however, serves but to 
emphasize the value of the work im the report, for 
he who reads ıt desires to preserve ıb for future con- 
venient reference 


EFFECT OF CERTAIN YEASTS ON 
SOME TUMOUR CELLS 


ERTAIN strains of yeast apparently show wm 
vitro a selectively destructive action on the cells 
of some malignant tumours, but not on those of 
benign tumours or of normal tissues. Dr Giocondo 
Protti, of Busto Arsizio, Italy, has been working m 
this field smce 1930 and has developed special tech- 
niques which he has recently summarized in three 
articles, 
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Fragments of tıssue were selected from frozen 
sections examıned by phase-contrast microscopy to 
ensure that only actively growing tissue free from 
necrosis was used The fragments were immersed 
m liquid cultures of Saccharomyces cerevisue var 
ellupsoodeus and mcubated at 30° C for 48 hr. Aboug* 
a hundred varieties of yeast were tested, with variable 
results, certam varieties caused lysis of the nucle1 
of some tumours but were inactive for other tumours 

Controls with mactivated yeast and with medrum 
devoid of yeast showed that mcubation alone or in 
the presence of certam yeast metabolites did not 
produce comparable lysis of tumour cells 

Comparative studies on tissues mncubated m contact 
with yeast cultures and afterwards stamed with 
hematoxylin and eosm, or better, by the Feulgen tech- 
nique, showed varymg degrees of nuclear lysis ın the 
case of tumour tissues These degenerative changes 
could be seen also by phase-contrast microscopy ~~ 
adenocaremoma of the alimentary canal, the nu 
of the malignant epithelium showed lysis, wherea’ `% 
the nuclei of the connective tissue and endothelial 
cells of blood vessels were relatively well preserved. 
Protti considers the Feulgen reaction a rehable 
indication, though not amounting to a quantitative 
measure, of the thymonucleic acid content of nucler 
The nature of the lytic action has not been determimed. 

In expermments with a spontaneous mammary 
tumour of mice of L-stram, 96 tissue cultures were 
tested against six different strams of yeast, as com- 
pared with control tissue cultures of fibroblasts 
(? mouse), and of retinal epithelium, of 12-day chick 
embryos Tumour cultures in contact with Sac- 
charomyces cerevisie var ellupsordeus E l4 showed 
little difference from control cultures and developed 
normally By contrast, tumour cultures from the 
same material ın contact with the following strains 
of Saccharomyces, Æ 4, C 35, T 54, Æ VIIL and D XII, 
all showed arrested development and lysis of nuclei 
in the explants, apart from a few attempts at pro- 
liferation modified by the lytic process Neither 
fibroblast nor retmal epithelzum cultures showed lysis 

The mechanical effect of the yeast particles was 
controlled by the addition of mert powders, for 
example, tale or carborundum, in place of yeast 
cultures Such additions had no effect on the growth 
of either tumour or normal tissues in culture Alto- 
gether, 637 experiments gave simular results Threeq 
strains of yeast, E 4, #14 and Æ VIII, showed no 
biochemical differences , but Æ 14 was active, while 
the other two caused lysis of tumour explant. 

The lytic effects observed were quite different m 
appearance from necrobiotic effects on the tumour as 
shown by the Feulgen technique Protti considers 
that the selective lytic action of certam yeasts on 
certain tumour cells mdicates a metabohe difference 
between tumour and normal cells In the discussion 
of his work he expresses the hope that his observations 
may eventually lead to some form of specific treat- 
ment 

It might be objected that normal fibroblasts and 
chick embryo retinal epithelium may well have 
different metabole reactions from mammary tumour 
or adenocarcinoma of the alimentary canal. Posmbly 
tissue cultures of adolescent mouse mammary tissues 
and of the bemgn adenoma that frequently precedes’, 
adenocarcmoma of breast ın mice would provide a 
better control when studymg mouse mammary 
carcinoma, PRP 


1 Protti, G , Pumori, 22, 222 (1948) , 23, 156 (1949), 24, 14 (195u) 
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Radio-frequency Radiation from the Great 
Nebula in Andromeda (M.31). 


THE experiments of Bolton and Stanley, and of 
Ryle and Smith?, usmg a radio mterferometer have 
shown that a significant part of the extra-terrestnal 
radio noise 1s associated with pomt sources with 
diameters of less than 6 minutes of are Although 
the majority of these sources are unidentified with 
visual objects, their distribution mdicates that they 
he in our own galaxy Attempts to detect radio 
emissions from specific extra-galactic objects have 
hitherto been unsuccessful In this communication 
= describe the results of an experiment to detect 

dio emissions from the Andromeda Nebula (M 31) 
fusing a narrow pencil-beam aerial and high-sensitivity 
lecelving equipment 
The measurements were made at a frequency of 
158 5 Mc /s using a paraboloid aerial with an aper- 
ture of 218 ft, and a focal length of 126 ft The 
beam has a width of about 2°, and by moving the 
primary feed ıt can be swung at least 154° on either 
side of the zenith without serious distortion of its 
shape The receiving equipment employed a system 
in which the power from the aerial was balanced by 
means of a servo system agaist the power from a 
calibrated source, and was similar to that described 
by Ryle and Vonberg’ The minimum detectable 
power corresponded to a change im effective tem- 
jperature of the aerial of about 2°K This allows for 
'a loss of 50 per cent of the aerial power in the feeder 
system and represents 1/1,500 of the noise ın the 
equipment The experiment was carried out by fixmg 
he beam at a number of different elevations corre- 
onding to the region around M 31, so that for each 

1urnal rotation of the earth the beam swept out a 

trip of sky 2° wide in decimation and 24 hr m right 
ascension The mtensity of the radiation was 

recorded for a series of six strips at declmations 
between 38°N and 43°N 

Fig 1 shows the results of these observations for 

the period 23h 40m to 01h 20m mright ascension 
In order to show clearly the.change m mtensity with 
right ascension along each sweep, the records have 
been displaced by an arbitrary amount, correspond- 
mg to different declinations, so that the ordmate 
represents only the relative mtensities for the pomts 
m each sweep The sweeps between declinations 
40° 18’ and 40° 52’ show a pronounced maximum in 
intensity at 00h 40m RA, mdieating a localized 
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source of radiation m this neighbourhood A full 
analysis of the results from all the sweeps, taking 
into account the gradient of the galactic background 
radiation m this region, yields the data for this 
source given in Table 1 


Table 1 DATA on SOURCE 
Rught Ascension 00 hr 40 min + 2 min 
Dechnation 40° 55’ North + 20’ 
*Intensity 4 x 107% watts/sq m /e Js + 25 per cent 
Apparent angular 25’ + 10’ (declination axis) x 45’ + 19” 


dimensions (nght ascension axis) 


* Calculated for an eqwvalent point source The error introduced 
by neglecting the finite size of the source 1s small compared with the 
errors of measurement 


The celestial co-ordmates of this source lie close 
to the centre of the Andromeda Nebula M 31 (RA 
00h 40m, dec 40° 59°N) The dimensions of the 
source were measured by comparison with the 
apparent diameter of two sources at approximately 
the same declination as M 31, thus elimmating any 
error due to possible distortion of the beam The 


=> 


Intensity 





i9h20™ 


20h20" 


zoroom 1940" 
Right Ascension 
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diameter of one of these sources, m Cygnus, 1s known! 4 
to be less than 6’, which 1s small compared with the 
beam-width of 2° used in these experiments The 
extension of the Cygnus source on the records will 
therefore correspond to the width of the beam Fig 2 
shows the imtensity recorded for a short period of 
right ascension during the transit of three different 
sources through the beam Curve A shows the transit 
of the source in Andromeda Curve B shows the 
transit of a pomt source of intensity comparable 
to that of the Andromeda source, while curve C shows 
the transit of the mtense pomt source in Cygnus The 
scale of untensity for each diagram has been adjusted 
so that the widths m right ascension of the records 
can be compared easily From these records ıt can 
be seen that the source m Andromeda shows an 
extension ın mght ascension greater than that of a 
point source The width of the source m declination 
was found by comparmg its variation m mtensity 

with declination with that of 


SF Dechnation the pomt source in Cygnus 
za 43° 00 Table 2 gives the comparison 
al between the apparent width 
Feo 41° 66’ to half-power of the Cygnus 

Sao and Andromeda sources 
35a 20% 52 These records therefore 
žog show that the source must 
ERE- ° 18° f apparent 

Sms 40° 18° have a disk of app 
gS Soe dimensions 3° X $° along the 
“Ea right ascension and declina- 
38 38° 47° tion axes respectively There 
BG 1s a chance that the apparent 
lh, 00 m ooh 40m 00h 20m 00h 00m 23h 40m extension of the source 1s due 


Right Ascension 
Fig 1 


to the fortuitous presence Jof 
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Table 2 APPARENT WIDTH TO HALF-POWER OF THE SOURCES IN CYGNUS 
AND ANDROMEDA 
2° 04’ (declination x 1° 53’ (right ascension) 


Cygnus 
2° 54’ (declination) x 3° 23’ (right ascension) 


Andromeda 


two or more point sources of the appropriate intensity 
m the beam with their effectrve centre comeident 
with that of 1/31 From a study of the available 
mformation about pomt sources, ıt can be shown 
that the chance of such a comeidence 1s less than 1 in 
4,000 

It 1s of mteiest to compare the radiation from this 
nebula with that to be expected from our own galaxy 
Inspection of the contours grven by Reber’ on 160 
Mc js , and by Bolton and Westfold* on 100 Me js mdi- 
cates that the radiation from our own galaxy 1s concen- 
trated towards ‘she centre, and at a distance of 750,000 
light years with the melmation of M 31 ıt would 
appear as a source with apparent dimensions of about 
4° x 4° along the mght ascension and declination axes 
Also, from the measured size of the disk and the 
intensity of Andromeda given in Table 1, ıt can be 
calculated that the effective black-body temperature 
of the nebula must be of the order of 1 000° K This 
is to be compared with the corresponding value of 
1,500° K for the centre of our local galaxy deduced 
from the measurements made by Reber’ on 160 Mc fs 

These measurements demonstrate with a high 
degree of probability that extra-galactic radio- 
frequency radiation 1s bemg recetved on the earth 
from the Great Nebula in Andromeda, and that, so 
far as radio emission 1s concerned, 1t appears to be 
smmular to our own galaxy 

This work has been carried out at the Jodrell 
Bank Expermmental Station of the University of 
Manchester The aenal system was designed by 
Dr J A Clegg, and we wish to thank Dr A C B 
Lovell for 1ts uso ın this mvestigation. One of us 
(R H B) 1s mdebted to ICI, Ltd, for a research 
fellowship, and the other (C H ) to the Department 
of Scientific and Industrial Research for a mamten- 
ance grant 

R HANBURY Brown 
O HAZARD 
University of Manchester 
Oct 13 


' Bolton and Stanley, Nature, 161, 312 (1948), 162, 141 (1948) 
2? Ryle and Smith, Nature 162, 462 (1948) 

3 Ryle, Phys Soe Rep Prog Phys , 18, 184 (1950) 

‘Ryle and Vonberg, Proc Roy Soc, A, 198, 98 (1948) 

5 Reber, Astrophys J , 100, 279 (1944) 

€ Bolton and Westfold, Aust J Ser Res, 3, 19 (1950) 





Variability of Sky-Wave Radio Signals 
under Conditions of lonospheric 
Absorption 


AN investigation 1s beng made mto ionospheric 
absorption, m which the instantaneous value of mgnal 
strength of a 9 15-Mc /s radio wave at a distance of 
788 km from the emitter ıs recorded once a mmute 
It has been found that the usually assumed Rayleigh 
distribution of amplitudes? ıs a poor fit to the observed 
distribution at times around local noon when iono- 
spheric absorption is considerable 

The observed variations m strength of signals are 
much better accounted for if we assume that the 
absorbing region 1s the mam controllmg factor, and 
that the amount of absorption in this region varies 
randomly about a mean value ‘Then, since the 
absorption at any mstant is proportional to the 
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logarithm of the signal strength E, the frequency 
distribution. of signal strength values will be log- 
normal? ın character, that ıs, the probability of 
occurrence of a value between E and (7 + èE) will 
be given by 


where Æ, 1s the median value of the distribution, and 
c? ig the variance of loge The above frequency. 
distribution, when plotted on logarithmic probability 
paper, will give a straight lme 

Lognormal curves have been fitted to several se 
of observed results One of these 1s reproduced ın th 
accompanying histogram, which shows the distribu- 
tion of signal strengths measured between 1115 an 
1245 hr, local time, over the period June 14-30, 
1949 To reduce the effects of day-to-day variations |, 
in the mean level of signal strength, and the slow 
diurnal varnation in absorption within each day, the 
recordings were divided into half-hour periods, and 
the readings in each period were adjusted to give an 
average value of 20 recorder divisions The fitted 
lognormal curve 1s shown in full line, together with 
the fitted Rayleigh distribution (dotted) for compari- 
son A chi-square test gave a probability of 0 39 for 
the lognormal fit, as agamst a value of less than 10-¢ 
for the Rayleigh fit 

A further comparison between the theoretical 
distributions 1s given by testing the ability of each 
to predict the value of signal strength, which 1s 
actually exceeded for a certain percentage of time, 
in particular, the 90 per cent and 95 per cent values, 
which are of practical significance m communieation 
engineering The results are shown m the accom- 
panying table 
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Percentage of time Differences in decibels 








signal strength ts 
exceeded Lognormal-actual Rayleigh-actual 

5 0 +0 3 
10 —0 1 +03 
25 0 +06 
75 —0 2 -12 
90 +06 —2 5 
85 +11 —3 6 
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From this table ıt ıs seen that the lognormal 
distribution gives a better estimate of all percentiles 
listed For example, if we used the Rayleigh dis- 
tribution to predict the 95 per cent value, the esti- 
mated emitter power would be more than twice that 
actually required to mamtam communication 
- This work forms part of the radio research pro- 
gramme of the Department of Scientific and Industrial 
Research, New Zealand, and ıt 1s reported with the 
permission of the Secretary of the Department A 
full account of the imvestigation will be published 
elsewhero 

G McK Arrcock 
c/o Dominion Physical Laboratory, 
Private Bag, 
Lower Hutt, New Zealand 
July 14 


wee, for example “Ionospherie Radio Propagation” (National Bureau 
of Standards Circular 462, Washington, 1948) 
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High-Current Gas Discharge at Low 
Pressures 


Ir has been found that the self-magnetic field 
associated with the flow of current ın. a low-pressure 
discharge (mercury vapour at less than 2 x 107? mm 
pressure) plays an important part m determming the 
radial density distribution at currents as low as 
30 amp The effect of this magnetic field can be 
treated by addmg a ‘magnetic potential’ term 

r 


Vm = fana to the electrostatic potential V; in the 


Boltzmann equation, Ù, bemg the longitudinal 
electron-drift velocity The drift of electrons and 
1ons to the tube walls ıs equalized at low are currents 
by a radial electric field Smce the self-magnetic field 
tends to reduce the drift of electrons to the walls 
while having a negligible mfluence on the positive 
lons, creasing the arc current leads to a progressive 
reduction 1n the radial electric field 

Probe measurements in a mercury-vapoul are tube 
(diameter 54 mm) at pressures less than 103 mm 
show that at currents greater than 50 amp the 
radial electric field Es 1s negligible compared to the 
term wF! except close to the tube walls With the 
assumption that Es may be neglected, the three 
equations yielding the electron density distribution 
are 


— eV 





Ny = Ny OXP [ i, (1) 
r 

Vm = | wHdr, (2) 
i T 

H= 27 4r f niewn d? (3) 
r r 


The solution found ıs 


=Z 1 
ty o 
= 4 
ty 1+4, , (4) 
_ 0 
ere 
where A = BJ qe x0 


kT, SF JJa, 
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Electron density (x 103) 
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2 3 4 
Dıstance across tube (cm ) 


Fig 1 Radial electron density distribution Discharge current, 
150 amp , mercury vapour pressure corresponding to T FROH í 


5 6 


@,=15%x 10? cm/sec, electron temperature, 


Jan 
2 x 10° Vi aa! ay 
where Ja is the arc current m amp , w, 1s m em /sec, 


V, m volts, r mem and V, = kT,/e, 
The axial electron density 1s given by 


199 x 10! Jy 
m (1 — 5 x 10% a) 


1 


In practical units, A (5) 


Nig = 


(6) 


~ 


It ıs mterestıng to note that as JaW, > 2 x 10° V, 
Nyy — ©, suggesting that the arc tends to contract 
into a narrow channel This behaviour may be com- 
pared with that termed by Tonks! the ‘pinch effect’ 
Fig 1 ilustrates the electron-density as a function 
of tube radius under conditions where the are 18s 
begmning to constrict If the discharge 1s to remain 
stable, this tendency must change m the neighbour- 
hood of the critical current At sufficiently high 
currents the degree of 10nization becomes appreciable, 
and both Ù, and V, tend to mcrease with current, 
thus ıt ıs not possible to decide whether instability 
occurs without a more detailed analysis 
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Fig 2 Comparison of measured and calculated axial electron 
densities @—@—, density from probe measurements, 


A—A—, density computed from eq (7), x—x—, density 
computed from eq (6) Mercury, oo pressure corresponding 
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The results quoted above are derived on the 
assumption that the electrons are in strict equilibrium 
with the fields that 1s, no radial electron flow In 
fact, there 1s always a generation, of 1ons and electrons 
and a constant radial flow of momentum towards the 
tube walls The 1ons, which are responsible for the 
greater part of the radial momentum flow, acquire 
this predommanily ın the ion sheath at the tube 
walls By considermg the discharge divided mto 
two regions—(1) ın the plasma where Hw, > Es and 
(2) ın the sheath where Es > Hw,—a correction can 
be applied to equation (6) to give the axial electron 
density ın the steady-state case This 1s 


2x 10°77, 


Low Es et 
Vi L2x 10°, Jaa ° 


m2 





n = 3 21 x 10" (7) 


where Iu is the positive ion current to the walls 
m millhamp ‘cm ê 

Fig 2 shows a comparison between the measured 
axial electron density and thet computed from equa- 
tions (6) and (7) At the higher currents the relation- 
ship between J, and n,o departs markedly from the 
hnear one found at low currents 

It might be expected that at still greater currents 
the axis of the are could become negative with 1espect 
to the surroundmg plasma This reversal would be 
too small to influence appreciably the radial-density 
distribution unless the ions gain energies comparable 
with the electron, energies. The hfe of a positive 10n 1s 
generally too short to acquire any appreciable energy 
by electron-ion collisions or by collisions of the 
second kind 

It ıs believed that the assumption Es = 0 18 justifi- 
able over a wide range of currents, and m this range 
the self-magnetic field 1s the most important factor 
determming the electron density 

A detailed report of this work is to be published 
shortly 

P © THONEMANN 
W T Cowan 
Clarendon Laboratory, 
Oxford 

‘Tonks, L, Phys Rev, 56, 360 (1939) 


Grain Boundaries and Sintering 


In the course of a study of thermal etching, some 
experiments were carried out on specimens cut from 
cold-rolled, Ingh-purity silver sheet contammg a 
number of uniformly distributed blow-holes A flat, 
electrolytically polished surface was prepared on each 
specimen, which was then annealed for 19 hr at 
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900°C ın oxygen-free mtrogen Fig 1 shows the 
appearance of a section through a specimen which 
has been subject to this treatment The gram bound- 
aries have been revealed ın the section by thermal 
etching 

It was noticed that in the annealed specimens mos 
of the blow-holes lay m the planes of the grain 
boundaries, and ıb was also apparent that the large 
number of small blow-holes ın the original material 
had been replaced by a smaller number of larger 
holes of nearly uniform size It seemed that, as gram 
growth was taking place after the mitial recrystalliza- 
tion, the gram boundaries moving through the 
material swept up all the blow-holes in their path, 
the holes afterwards migiatmg with the boundaries 

The merease in s1z6 of the blow-holes can easily be 
explamed m terms of the free energy of the system 
If two small blow-holes unite to produce one large 
hole, the total surface area, and hence the total free 
energy of the system, decreases Similarly, when! 
bubble passes from the mterior of the grain to 
grain boundary, an area of gram boundary corresponc 
ing to the cross-section of the bubble 1s destroyed > 
Smce the surface area of the bubble remains constant, 
free energy corresponding to the area of boundary 
destroyed ıs liberated when the boundary meets the 
bubble Similarly, free energy 1s required to move 
the boundary away from the bubble The bubble 
1s thus likely to move with the advanemg boundary 
But, as can be seen from Fig 1, some of the bubbles 
must have moved a considerable distance with the 
gram boundaries Some mechanism must be moving - 
material from one side of the bubble to the other at 
quite a high rate It seems possible that surface 
migration 1s responsible for this A «difference in free 
energy, such as @ difference m stram energy, between 
the two crystals forming the gram, boundary would 
then also provide a driving force to move the bubbles 

In studies of the elrmmation of isolated pores from 
a solid body—the second stage of sintermg—it 1s 
usual to consider that the pores are uniformly dıs- 
tributed throughout the body (see, for example, 
Mackenzie and Shuttleworth!) In view of the observa- 
tions recorded here, this assumption’ does not seem 
to be generally justified, and its use may be mis- 
leading A plastic flow mechanism, for example, 
would cause a much more rapid increase m density of 
a body contamung pores distributed in planes than of 
a second body contaming the same pores randomly 
distributed 

The initially flat, polished surface of the sheet 
contamming blow-holes would frequently show large 
grooves, sometimes associated with steps, after the 
first annealing process Fig 2 shows such a step 
The annealed specimen has 
been plated with copper, and 
then a section taken normal 
to the prepared surface These 
grooves are much larger than 
those formed on heating a 
specimen free from blow- 
holes under the same con- 
ditions It 1s difficult to see 
how these features could de- 
velop without the transfer- 
ence of holes from the outer 
layers of the metal to the 
surface itself This could 
take place if a gram bound- 
ary associated with holes 
were moving into the surface 
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of the specimen, or if the holes could move towards 
the surface in the plane of the grain boundary either 
bodily or as vacant lattice sites Such processes would 
pa to the merease m density of the surface layers 
fthe specimen if the final gram size were small 
‘ompared with the size of the specrmen 

Acknowledgment is made to the Chief Scientist, 
Muustry of Supply, for permission to publish this 
note 

A P GrEEnoveH 
Royal Aircraft Establishment, 
Farnborough, Hants 
July 6 


barat Cs J K,and Shuttleworth, R , Proc Phys Soc 82B, 833 


Viscosity of Liquids at High Rates of 
Shear 


. Waite it is well established that solutions of 
acro-molecular substances may show an anomalous 
fall in the coefficient of viscosity at high rates of shear, 
there ıs much conflict m the experimental evidence 
relatmg to the behaviour in this respect of ordinary 
lubricating oils It was suggested by Grunberg and 
Nissan! that at high rates of shear the viscosity of 
ordinarily ‘Newtonian’ liquids might become a 
function of the rate of shear They developed an 
equation to account theoretically for this dependence, 
and calculated that for n-pentane at 30° C the xiscos- 
_ity should fall sharply over a range of the rate of 
shear from about 108 to 10%! sec -1 
In expermental measurements ıb ıs difficult to 
keep the temperature constant, since at high rates 
of shear a considerable amount of heat 1s developed 
Under these conditions, the effect of a rise ın tem- 
perature ıs twofold There ıs the normal decrease in 
viscosity found with all lhquids, and m addition the 
extent of the anomaly in viscosity caused by the 
high rate of shear is less at high temperatures This 
latter effect of temperature may be estimated from 
the equation of Grunberg and Nissan It 1s now 
possible to test their theory with some measurements 
(with a high-speed rotational viscometer) of the 
viscosity at high rates of shear of a mineral o1] which 
conformed to the S A E 30 specification (to be pub- 
@ished ın full elsewhere) It was found 
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a °S ORT) 
1s some scatter about the straight line, the correlation 
coefficient between Jog 1/7 and 9(R,7) has the high 
value of 0 85, which is significant at the probability 
level of 0 002 
A F H Warp 
S M Neate 
N F Birroy 
Faculty of Technology, 
Unıversıty of Manchester 
July 14 
‘Grunberg, L, and Nissan, A H, Nature, 156 241 (1945) 


Viscosity-Temperature Dependence 


THE relationship between », the viscosity of a liquid 
at a temperature 7’, and Ey, the activation energy of 
viscous flow, has been expressed by 


4 = A exp ERT 


(1 
or log 7, E| RT + constant 


(la) 


Equation la ımples that a Imear relationship 
exists between logy and 1/7 In many cases investig- 
ated, however, the straight hnes obtamed when log y 
1s plotted agamst 1/7 aie parts of curves extending 
over wide 1anges of temperature 

Tn, the case of petroleum oils, the ASTM chart, 
or an equation of the form, 


loglog (v + ce) = A, log T + B, 


where v is in centistokes, 18 extensively used, but 
convex and concave deviations from the implied 


af 








that the anomalous fall ın viscosity ım- 
creased with the rate of shear (for values 
up to about 2 x 10% sec“), but a rise in 
temperatuie produced a very marked de- 
crease 1n the anomalous fall in viscosity 

The extent of the anomaly may be 
represented by the ratio (7/7) of the 
normal viscosity to the viscosity, at the 
same temperature, for the high rate of 
shear For the present experimental con- 
ditions the theory of Grunberg and Nissan 
piedicts very nearly a linear relationship 
between log y/y and 

Ry 1 

Te 1+ Rofl 103 x 107 


where R is the rate of shear (sec ~!) and T 1s 
the absolute temperature The experi- 
‘mental results are plotted ın this way (see 
graph) It 1s seen that there is reasonable 
agreement with the theory, considering that 
the pomts correspond to a very wide range 
of exper:mental conditions Although there 





= 9 (R,T) 
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12 Methyl alcohol 813, 35 o n 60 30,10 netons This is one of the 
is onloroform. wee : =a se " 30 ones smallest magnetic moments so 
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* Not shown ın the diagram 


straight line appear, particularly at low temperatures}, 
and in the case of the polyglycols, polymethylsiloxanes, 
halocarbons and ‘Ucon’ fluids? These deviations have 
been variously explained at low temperatures by 
thrxotropy, and at high temperatures by thermal 
agitation, loss of hydrated water, and statistical 
uncoiling of long-chain molecules While such effects 
may occur, some of the explanations appear specula- 
tive 

It cannot be concluded that existmg methods of 
representing viscosity temperature data are entirely 
satisfactory, particularly over the extended ranges 
of temperatures modern usage encounters 

From the form of the viscosity-temperature curve 
of a liquid ıt was suspected that a simple equation 
would apply, of the type z 

n (1 — aT) = b 
or n = ayf/T + b, 

where 7 1s ın porises, @ and b are constants 

Equation 2a has been mvestigated for the muis- 
cellaneous liquids given in the accompanying table 
In the graph, y has been plotted agamst 7/7 and, as 
may be seen, the Imear relationship holds over the 
temperature-ranges recorded In the region of the 
boiling pomts, deviations appeared, but not at low 
temperatures, where thixotropic effects have been 
reported ' 


(2) 
(2a) 


A V BRANCKER 
35 Kendal Street, London, W 2 
Sept 1 
1 Ramaiya, K S, Symp on Vise of Liquids and Colloidal Solutions, 
Acad Sa USSR, 2, 178 (1944) 


'Miwrphy C M, Romans, J R, and Zisman, W A, Trans Amer 
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The Spin and Magnetic Moment of the 
Rhodium Nucleus 


NATURALLY occurrmg rhodium consists almost 
entirely of one isotope, a Rh? No hyperfine structure 
has previously been found, nor has a determination 
of the nuclear spm by any other method been made 
By passmg light from a hollow-cathode tube con- 
tammg rhodium through an atomic beam of rhodium, 
we were able to observe absorption m one of the 
resonance lines, 3434 90A (4d%5s ‘Fj — 4d85p 
Giaa)! The absorption spectrum shows a well- 
resolved doublet, of sphttmg 0 023 em ~ This proves 
conclusrvely that the nuclear spin has the value IJ = 4, 
since any other value would produce a quartet or 


attempting to confirm this b 
further experiments 

From the theory of shell structure, Goepper 
Mayer? predicts a spm of either $ or 9/2 for th 
rhodium nucleus Feenberg and Hammack? exped.. 
a spin of 7/2 or 9/2, arising from the configuration 
(5g)?"+2, for the ground-state, and a spin of $, alising 
from the configuration (5g)?"(2s)!, for the metastable 
state Smee, according to our experiments, the 
ground-term has the spin 4, the latter assignments of 
configurations should be imterchanged 
H Kuan 


: G K Woonveate 
Clarendon Laboratory, 


Oxford July 24 


1 Meggers, W F ,and Kiess, C C, J Opt Soc Imer , 12, 417 (1926) 
* Mayer, M G, Phys Rev , 78, 16 (1950) 
* Feenberg, E , and Hammack, K C, Phys Rev, 75 1877 (1949) 


Distribution of Range-finding Errors 


THE optical range-finder measures range by what 
is ultimately a visual estimation of the angle sub- 


tended by its base at the target Thus 
b R? i 
R=-, (Re — 
F’ UR i At) (1) 


Consequently, for a given type of mstrument the 
customary measure of error used ıs 8R/R? This wil 
be approximately proportional to 8@ and can’ Be 
used for combining or comparing errors of measure- 
ments on targets at different ranges 

In some recent trials a considerable number of 
estimates of ranges to targets at accurately surveyed 
distances was made The frequency distribution of 
errors expressed in the form 


y = range error/(true range)? 


departed significantly from the normal form More 
unexpectedly, ıt showed significant skewness, thero 
bemg a marked excess of large positive errors The 
accompanying table compares observed percentages 
with those expected on the basis of a normal 
distribution 

While the distribution of errors ın visual measure- 
ments of angle 1s probably far from normal, there is 
every reason to expect ıt to be symmetrical The 
reason for the skewness observed lies im the approx-~ 
imation used in (1) This approximation rmplies 
that range errors of equal magnitude will result from 
angular errors of the same size but of opposite signs 
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In fact, the positive change in range due to replacing 
® by (9 — e) ıs greater numerically than that due to 
using (0 + e) 

Assuming a normal distribution of angular errors 
of standard deviation bo, the frequency function of 
the measure of error y will be 


an eee . exp sq eal 
aA 4/27 o (1 + Ry} 2 2(1 + Ry)? 


dhe general behaviour of this function 1s illustrated 
by the accompanying graph, which ıs not to scale 
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Mode , 
y=-l/2Re 


The approximation used in (1) 1s equivalent to 
disregarding the term Ry at the appropriate places 
In the practical application R was of the order 10° 
and o of the order 10° Consequently, values of 
[Ry] greater than 0 03 will scarcely ever arise For 
small Ro, the proportions of readings outside the 
hmıts + ko will be 


| = =F) dæ 
f 


A A order to check the above explanation the errors 
were expressed in the form 


range error/true range X observed range 


This expression 1s exactly ‘proportional to the angu- 
lar error, and the resulting distribution was found to 
be symmetrical, though still not normal 

J H COADWELL 
K H Sprine 


Rok? 
Ta exp 





exp 


Ministry of Supply, 
Fighting Vehicles Design Establishment, 
Chertsey, Surrey July 11 


Static Meson Potentials and the 
Deuteron Problem 


TEHE static potential of mteraction between two 
nucleons predicted by meson theory? has the general 


form 
(J + FDer pee 


o(r) ıs here the Yukawa te ian , D the 
dipole axial operator , J and F two constants depend- 


F 
ir), 
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ig on the source parameters The 7° smgularıty of 
this potential must be removed by some arbitrary 
cut-off procedure We have investigated the ground- 
state solution of the deuteron equations for such a 
potential, using the ‘zero cut-off’ mtroduced by 
Bethe’, for the two values 225m and 284m of the 
meson mass, and a number of numerical values of the 
constants J and F In each case the value 2 24 MeV 
of the binding energy of the deuteron was assumed, 
and the amount P of D-state, the quadrupole moment 
Q and the cut-off radius re were determined 

It 1s found that the best expe1imental values 
P, = 0 04 and Q, = 2 73 x 10°27 cm 2 are obtained 
for the followmg values of the potential constants 


For the mass 225 
J=28 MeV , F=14 MeV 


=, e=hMo, 
For the mass 284 
J=53 MeV , F=35 MeV =2/, re=Ẹro, 


where ro 13 the range of the nuclear forces Thus, the 
ratios F/J and refre are comparable and both increase 
with the meson mass, the magnitude of the former 
shows that the axial dipole coupling ıs ‘large’ 
Further, the sign of J mdicates that the central 
potential gives rise to an attraction m the ground- 
state 

The calculations made with several othe: pairs 
(J,F) give us an idea of the relations between these 
constants and the values of P, Q and re. For example, 
we find that 

(1) For Q=Qo, P increases with decreasmg J, in 
particular, a repulsive potential would clearly give 
too high an amount of D-state 

(2) For the mght value of F, the value of Q ıs 
practically independent of J or P, when 


3 per cent < P <5 per cent 


(8) For the right value of J, the ratio Q/P is 
practically independent of F, when 
0 <P <5 per cent 
These last two properties hold more accurately for 
the mass 284 than for the mass 225 
On the other hand, for the meson mass 284, one 
finds? for the value 3J of J for a purely central 
meson potential (F'= 0) 


aJo == 53 2 MeV, 


which ıs surprismgly near the corresponding value 
of J for the non-central potential This means that 
the large axial dipole coupling has only a very small 
effect, on the bmding energy The value 1J of J m 
the singlet Ssstate 1s4 


17) = 34 9 MeV 


The fact that this value ıs equal to that of F 1s prob- 
ably fortuitous These numerical comeidences occur 
only for mass values about 284 

A further discussion shows that ıt ıs not possible 
to get the right pair (J,F) with any theory mvolving 
only one kind of meson field Thus we have to adopt 
a mixture of fields, for example, a mixture of 
pseudoscalar and vector fields’ (Our method does 
not allow us to choose a theory with fields of different 
masses) For the mass 284, the pseudoscalar-vector 
theory leads to the followmg equations for the source 
parameters 
g? — Ugg, = 0 O81 Te= 4 2e, 
G? — ugga = 0 064 ie = 8 8e?, 


pseudoscalar field f}? -+ufif,= 0 1d¢4ie= 19 Te, 
u ıs the ratio of the meson to the proton mass 


vector field 
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The first of these two biquadratic systems has two 
pairs of solutions 


gı? = 0 039 ic = 5 3 e? 
92% = 0 072 he = 9 De? 


g2 = 0 025 ie = 8 4e? 
ga? = 0 058 he = 7 9e? 


for 9192 positive 
for gig. negative 


I am indebted to Prof L Rosenfeld for a stimu- 

lating correspondence and fruitful discussions 
P V GROSJEAN 
Institut Météorologique 
du Congo Belge, 
Léopoldville 
July 5 

1 Rosenfeld, L, “Nuclear Forces”, 334 (Amsterdam, 1948) 
3? Bethe, H, Phye Rev, 57, 260, 290 (1940) 
3 Rosenfeld, L, lee ct, p 79 
“Rosenfeld, L , loc cit, p 88 


5 Moller, C , and Rosenfeld, L , Det Kgl Vid Selsk mat -fysiske Medd , 
17, No 8 (1940) 


Acarine Growth: a New Ecdysial 
Mechanism 


THE cycle growth and metamorphosis of members 
of the Acarma have been neglected as a field for 
embryological research, the primary reason probably 
bemg the difficulty of devismg rearing arrangements 
which would provide individuals at known phases of 
growth and development , moreover, the minute size 
of most of these animals. and the relatively large 
surface area of strongly sclerotized cuticle, have 
probably been responsible for abortive attempts to 
make the required histological investigations 

The essential stages of acarme growth are the 
hexapod larva, the nymph and the adult, with mter- 
posed transition stages which may conveniently 
be termed the pre-nymph and the pre-adult There 
are deviations from the normal course, for ex- 
ample, the Tyroglyphid mite has two nymphal 
instars with usually the spasmodic production of the 
pecuhar hypopus between them, the Oribatid mite 
has thiee nymphal instars, and the Trombiculid 
mite (harvest mite) has one only Furthermore, the 
differences ın development within the Acarma are as 
interesting as those we associate with hemi- and 
holo-metabolous insects 

The Tyroglyphid and Oribatid mites during the 
early developmental phase cast the old cuticle as a 
prelude to the retraction of the epidermis, and the 
new individual develops within the cast cuticle 
of the preceding stage The growth and develop- 
ment of the harvest mite, Zrombicula autumnahe, 
are more complex The old cuticle ıs cast, but 
when the contaimed organism has reached the 
stage of having produced well-developed append- 
ages, the newly formed cuticle 1s cast, so that 
the developmg organism 1s now enclosed by the 
outer cuticle of the previous stage and a second 
or intermediate cuticle This intermediate cuticle 
is thm, it ıs homologous with the “apoderma” 
of Henking’, and the ‘“‘Zwischenhaut”’ of Claparéde?, 
and corresponds to the deutoval membrane of the 
egg The transition stages of the harvest mite there- 
fore closely resemble the imsect pupa while those 
of the Tyroglyphid and Oribatid mites are accom- 
panied by a typical ecdysis In fact, ıt would be 
possible to classify mites according to the type of 
development, the presence or absence of puparium 
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Fig 1 Sectionof thé pre-nymphal stage of T autumnalhs a, larval 
cuticle, b, intermediate cuticle, c, nymphal cuticle, d, inter- 
mediate cells 


formation during post-embryonic growth distinguish- 
ing the two basic groups 

When the insect cuticle 1s cast 1t separates cleanly 
from the epidermis For at least those members 
of the Acarma which I have imvestigated, this 
ecdysial mechanism does not hold The epidermis 
in the case of the harvest mite and the Oribati 
mite first dedifferentiates, and most of the basoph 
nucle: and ejected chromatin material are arranged 
along the inner region , but the outer region 1s trans- 
formed into a distinct layer of flattened cells, each 
with a single nucleus and non-granular acidophil 
cytoplasm (Figs 24 and B) Of the two layers 
of the epidermis the outer one, still more or less 
attached to the cuticle, separates from the mner 
layer, which retiacts before eventually laymg down 
the new cuticle The intermediate cells of T autumn- 
ahs, which lie between the two cuticles (Fig 1), 
are homologous with the isolated cells noted in 
Trombidium fulaginosum by Henkmg!, and the 
‘“hemamcebe” of Atax bonzı observed by Claparède? 
Both these authors failed to understand the signrfic- 
ance of the cells, and their mdefinite speculations 
with respect to the origin and function of these cells 
have only led to confusion 

When the cuticle is cast, the endocuticle first under- 
goes dissolution, and ıb 1s significant that ıntact mter- 
mediate cells are still contiguous with the undigested 
exuvium and they even migrate very slightly mto 
1t, but whereas the cytoplasm of these calls 1s 
uniform when they are first cast off, it bectanes 
intensely vacuolated after the marked dissolution of 
the cuticle, which further suggests that these mter- 
mediate cells are associated with the dissolution of ` 
the cast cuticle (Fig 2B) 

In view of the nature of this ecdysial mechanism, 
described above, it 18 interesting to note that m the 
decapod crustacea, Yonge? observed nuclei in the 


s 





Fig 2 Sections of pre-adult transition stages of an Orıbatıd 

mite A, Early differentiating phase showing the epidermal split , 

B, late differentiating phase showing the cast cuticle with the 

intermediate cells adhering to xt a, epidermis, b, endocuticle, 

c, sclerotized exocuticle , d, intermediate cells , e, exuvial cavity , 
f, newly secreted adult cuticle , g, dermal gland cell 
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exuvial cavity durmg the casting of the old cuticle 
of the cesophagus of Homarus, although he was 
unable either to distmguish the cytoplasmic com- 
ponents of these nuclei, or to discover their origm, 
apie suggested they played a part m softenmg the 

Ghitm’ ({endocuticle) of the exuvium Brownmg', 
who investigated the moultmg process of the spider, 
Tegenana atrica, came to the conclusion that the 
cells found ın the exuvial cavity were discarded 
‘granulocytes’, which had functioned at the previous 
moult ın laying down the new ‘exocuticula’, and his 
findings give no reason to suppose that the ecdysiail 
mechanism of spiders is srmilar to that of the clcsely 
related mites 

A former suggestion that certain glands m msects 
secrete the chitinase and protease ın the moulting 
fimd> has given way to doubt, smce they are now 
thought to be concerned with the production of the 
gement layer of the epicuticl® In the mites I have 
tudied there has been no evidence of the presence of 

« moultmg glands’, and smce the intermediate cells, 

of epidermal origin, are associated with the dissolu- 
tion of the cuticle, ıb ıs legitimate to conclude that 
the process in mites ıs more m lme with the view 
that the enzymes are secreted by the general 
epidermis Occasionally, the mtermediate cells lie, 
without apparent effect, upon the newly formed 
cuticle, and since m the harvest mite even the 
epicuticular exuvium appears to be soluble m the 
secretion produced prior to emergence, I am inclined 
to the view that resistance of cuticle to dissolution 
depends upon its viability rather than upon the 
mechanical protection of an epicuticle 

This ecdysial mechanism, which so far as can be 
found ıs an original observation for mites, 1s one of 
many characteristic features of histological differ- 
entiation associated with acarme growth, the morpho- 
genotic mechanisms of which I have been investigating 
for the past few ycais, and the results of which I 
hope to publish elsewhere 

B M Jonrs 
Department of Zoology, 
University of Edinburgh 
July 4 
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* 
Protection against Aphids by Seed 
Treatment 


In 1948, Schrader! reported the discovery by himself 
and Kukenthal of the systemic insecticidal properties 
of bis(bisdimethylamino phosphonous) anhydride 
{(CH,),.N].PO O PO [(CH;),.N], Smee then a number 
of papers on the biological activity of this substance 
has been published, the most comprehensive from 
the practical control angle being the one by Ripper 
et al? giving full results of field trials against hop 
aphids 

The present communication describes results ob- 

, tamed with a new technique of protecting certam 
plants from aphid attack By soaking the seeds m 
an aqueous solution of bzs(besdimethylammo phos- 
phonous) anhydride the establishment of aphids and 
red spider on the plants grown from them 1s prevented 
for a considerable tıme (more than fifty days under 
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the experimental conditions employed) The treat- 
ment 1s prophylactic rather than chemotherapeutic, 
the latter term bemg rightly applicable only to the 
cure of an attack by pest or disease after 1ts establish- 
ment 

The treatment? is simple and economical in man- 
power and materials It does not requue elaborate 
apparatus and, at the level suggested, has no phyto- 
cidal effect It may therefore have practical applica- 
tion mm the control of aphids and othe: insects on 
suitable plants, provided the seed is large enough to 
allow for the absorption of sufficient of the active 
principle 

In a typical experiment, some broad bean seeds 
were weighed individually (average weight 2 57 gm } 
and five seeds at a tıme soaked in an aqueous solution 
of bes(btsdimethylamino phosphonous) anhydride. 
The strength of the solution ranged from 0 016 to 
0 5percent After 24 hr , when the average mcrease 
in weight of the seeds was 108 5 per cent, the seeds 
were re-weighed and each planted m a new earthen- 
ware pot containing about 300 gm of soil Chemical 
analysis of the remammg solution showed that the 
phosphorus content had mcreased by amounts vary- 
ing from 25 to 50 per cent, suggesting that the seed 
does not take up the actrve principle m the same 
proportions as water At the intervals after germ- 
mation stated ın the table, 50-100 Aarrosephum msr 
(Kalt ) of all stages were shaken on each plant, which 
was then enclosed in a cheese-cloth bag Mortality 
counts were taken after 24 hr 


Active principle 
in soaking solution 





% aphids dead days after germination 
9 Ho 22 86 36 $33 3 














{per cent) 5 
| 5 100 99 97 93 85 30 27 17 
0 128 | 99 94 39 56 88 7 17 5 
0 064 ' 95 63 84 31 92 5 18 -- } 
0 032 77 9 12 13 235 8 7 -- i 
0 016 | i 5 WwW 7 4 2 6 - ìo 
Control | 1 1 2 1 2 2 2 2 
1 + 











Even at the lighest strength, after 53 days the 
mortality 24 hr after 1e-nfestation was low (27 per 
cent), however, 1t mereased to 73 per cent within 
72 hr Thus, soakmg the seed with a 0 5 per cent 
solution, of the chemical gave protection to the plant 
for more than fifty days After the sixtieth day, 
toxicity was almost lost In other expermments, the 
seeds were allowed to dry after soaking , they retained 
their msecticidal properties at subsequent plantmg 
Soaking with 1 per cent solution gave no phytotoxic 
effect, but 2 per cent gave a significant decrease in 
the germination-rate and stunting of the plants which 
developed 

Some experiments with aphids confined on m- 
dividual leaves showed that toxicity 18 first lost among 
the younger leaves at the top The chemical is there- 
fore not evenly distributed m the plant but tends 
to remain, in those parts where ıt was originally trans- 
located from the cotyledons After the latter are 
used up, newly laid-down plant tissue will decrease 
in toxicity 

The accompanymg photograph shows the results 
of an experiment with cotton under greenhouse 
conditions Reading from left to right, the pots 
contain plants from seed soaked with 20, 10, 06 
and 0 per cent b1s(bisdimethylamino phosphonous) 
anhydride m water The plants were seven weeks 
old when the photograph was taken, and durmg this 
period they were frequently infested with Aphis 
thamna and Tetranychus sp 





Experiments with a number of other plants and 
aphids indicate that, as a genezal rule, the protecting 
effect varies with the weight of the seed Good results 
were obtained with cotton, pea, various beans and 
nasturtium, which were successfully protected against 
attacks by aphids and red spider In some cases 
a shght stimulatmg effect on growth has been 
observed, suggesting utthzation of phosphorus by the 
plant but soaking at higher strength usually mhibited 
growth ‘This inhibitimg effect was observed with 
most plants when the soaking strength was 2 per 
cent, but nasturtium seeds can tolerate at least 5 per 
cont without any ill-effect Small-scale field experi- 
ments with peas and beans are at present m 
progress 

This work was carried out while I was workmg m 
Great Britain as a research fellow of Imperial Chemical 
Industries (China), Ltd The hospitality of the 
Imperial Chemical Industries Laboratories at Haw- 
thorndale and the advice and criticism given by 
membeis of the laboratory staff are gratefully 
acknowledged Thanks are also due to Imperial 
Chemical Industries, Ltd , for permission to publish 
this work, a fuller account of which will appear 
elsewhere 

Cyao-SenG Tsi 

Imperial Chemical Industries, Ltd , 

Hawthorndale Laboratories, 

Jealott’s Hill Research Station, 
Bracknell, Berks, 
and 
Department of Entomology, 
College of Agriculture, 
National Peking University, 
Peking 

‘Schrader G, BIOS Rep No 714 (1948) 
1 Ripper, W E, Greenslade, R M, and Hartley, G S, Bull Ent 

Res , 40 (4), 481 (1950) 
* Patent protection pending 


Single-Pod Fermentation of Cacao 


Many aspects of cacao research require assessment 
of quality of the c:op produced by experimental trees, 
and, as ıt ıs obviously desirable that such examination 
should be made as early as possible in the productive 
life of the tree, only extremely small samples, often 
the contents of one or two pods at most, are usually 
available for exammation 

This communication, describes a method for the 
fermentation of the contents of smgle cacao pods, 
which has produced very encouraging prelimmary 
results The method is based on a suggestion of the 
Cocoa Research Sub-Committee of the Colomal 
Office 

The apparatus consists of a 10-em Buchner funnel, 
covered with a half Petri dish with a central hole 
carrying a thermometer This funnel serves as a 
fermentation chamber and, in use, its vertical wall 
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is lined with a strip of banana leaf which acts as a 
heat msulator The stem of the funnel projects 
through a rubber stopper into a flask which acts as a 
receiver for the ‘sweatings’ resulting from fermenta- 
tion This flask m turn is connected to a controlled _ 
air supply, and the flask and funnel are containeé 
m a thermostatically controlled electric oven. 

A sample of selected healthy beans from one ripe 
West African Amelonado cacao pod is prepared for 
fermentation by mixmg 1t with a ‘starter’, prepared 
by adding 2 gm dextrose to 10 ce of pulp from 
a large batch of cacao which has been allowed to 
ferment for 24 hr The sample ıs then transferred 
to the funnel, covered with two disks of banana leaf 
and the Petri dish, placed m the oven and the an 
supply connected 

Duung the period of fermentation, moist air 1s 
displaced into the bean mass at a rate of 2 5-3 litres 
per 24hr Oven temperatures are adjusted as follows 


\ 
0-24 hr 37-38° C M, 
24-72, 43-44° G 
79-86 7 47°C 

after 86 7” 49°C 


At the end of each 24-hr period, the beans are 
thoroughly mixed by hand to secure uniformity of 
fermentation Such a procedure does not provide 
sufficient aeration m the absence of continuous air 
displacement ın the oven. When the predetermined 
period of fermentation 1s completed, the beans are 
removed from the funnel, immediately pricked with 
a pin to prevent shrivellmg durmg drymg and dried 
im the sun for seven days 

This method has given consistent results, and 
100 per cent of fully fermented beans, estimated on 
their appearance when cut m longitudinal section, 
can be produced at will 

An independent panel m Great Brtam has con- 
ducted flavour assessments on beans fermented by 
this method for four, five and six days and has 
indicated that samples fermented for five days were 
the most satisfactory , those fermented for only four 
days were under-fermented, while those fermented 
for six days were tainted by a shght flavour of butyric 
acid 

My thanks are due to the Director of the West 
African Cacao Research Institute for permission to 
make this communication ' 

J A R MacLeax” 
West African Cacao Research Institute, 
Tafo, Gold Coast 
July 19 





Intracerebral Inoculation of Mice: Fate 


of the Inoculum 


Ir has long been known that a virus may become 
widely dissemmated following mtracerebral mocula- 
tion mto an experimental animal Thus generalzed 
spread has been found throughout the gumea pig 
foetus after mtracerebral moculation of mfluenza 
virusi, vaccima, tubercle bacilh, and submaxillary 
gland disease virus?, and yellow fever virus has 
similarly been demonstrated m remote sites after 
inoculation of the mouse fostus* However, Schles- 
inger? observed that only 3-10 per cent of the` 
moculum could be demonstrated in the brains of 
mice one hour after moculation, whether equine 
encephalomyelitis virus or bacterrophage was the test 
agent, and stated that he was unable to account for 
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this loss In view of the common usage of mtracerebral 
moculation ın small animals, it seemed desirable to 
“jursue the matter further 
' C16 bacteriophage, active agamst a stram of 
Wi Jiexnerr, was employed as the tracer substance, 
d sufficient plaques, ın duplicate, were counted to 
make the results accurate to within at least + 50 per 
cent Mice were anesthetized with ether and chloro- 
form, and inoculated by 25-gauge needle passed to 
a depth of about 3 mm beneath the skull Between 
2 and 8 per cent of the moculated phage was recover- 
able with the bram and associated meninges, removed 
less than 5 min after inoculation (ım confirmation 
of Schlesinger’s result) Total recovery of the phage 
was obtained from a suspension of a whole mouse 
made m a Warmg blendor, mdicatmg that the whole 












ui ~ylum was still detectable That most of the 
m,, ‘um had entered the blood-stream seemed hkely, 
agod taken from the great vems of the neck at 


710U8 times between 5 and 60 sec after moculation 
gained about 15 per cent of the phage per milli- 

In one experment, about 10 per cent of the 
ulum was isolated from the whole head, 2 5 per 
being removed with the bram and 2 5 per cent 
g present in the subcutaneous tissues at the site 
he injection , at the same time, about 2 per cent 
the moculum was present in the ver In most 
‘permments the volume moculated was 0 03 ml, 
owever, volumes as small as 0 005 ml, delivered 
by a mucrometer-screw syringe, were not associated 
with demonstrably less spill-over nto the blood- 
stream The degree of spill-over was confirmed using 
a mixture of phage and the IVS stram of influenza 
virus, the latter being titrated by allantoic moculation 
of 11-day chick embryos, the same fraction of each 
moculated virus was found m a sample of blood 
taken 60 sec after moculation 

How much of the moculum 1s in contact with nerve 
cells ıs doubtful Much of that which can be removed 
with the bram is presumably associated with the 
cerebrospinal fluid and meninges, as was demonstrated 
by Schaeffer and Muckenfuss®, who studied the fate 
of indian ink inoculated intracerebrally into monkeys 
In summary, intracerebral moculation of mice de- 
posits only a small fraction of the moculum into the 

rain, the remamder bemg rapidly distributed 
hroughout the mouse via the circulation 

H J F Carrns 
Walter and Ehza Hall Institute 
of Medical Reseaich, 
Royal Melbourne Hospital, 
Parkville, N 2 
July 5 
*Woolpert, O C, Gallagher, F W, Rubinstein, L, and Hudson, 
N P,J Exp Med , 68, 313 (1938) 

2 Woolpert, O C, Amer J Path , 12, 141 (1936) 
$ Smith, H H, and Theiler, M, J Exp Med , 65, 801 (1937) 


‘Schlesinger, R W,J Esp Med, 89, 491 (1949) 
ë Schaeffer, M , and Muckenfuss, R S, Amer J Path , 14, 227 (1938) 





Nature of the Lung Enzyme which 
inactivates Serum Vasoconstrictor 


RAPPORT et al + reported the presence of an enzyme, 
ın extracts of beef and dog lung, which inactivates 
"serum vasoconstrictor In an attempt to characterize 
the nature of the enzyme, we have used their method 
to make active preparations from sheep lung and 
have exarmmed them by biochemical, manometric 
and physiological means 
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Such preparations are far from pure, they con- 
tain oxyhemoglobin and several active enzymes The 
addition of hydrogen peroxide shows the presence 
of large amounts of catalase A red colour on the 
addition of pyrogallol and hydrogen peroxide, and a 
dark purple colour on the addition of catechol, 
dimethylamme hydrochloride and hydrogen peroxide, 
shows the presence of peroxidase In Warburg mano- 
meters at 37° the preparation slowly takes up oxygen 
at a continuously decreasing rate which 1s unaffected 
by the addition of glucose, succmate, pyruvate, 
lactate, phenol, catechol, tyrosine, tryptophane or 
glyeme The oxygen uptake is mereased shghtly 
by lysme and ethanolamme, and very greatly by 
tryptamine, tyramine or adrenaline, but ıb 1s not 
affected by cadaverine, putrescine and histamine 
These results ndicate the presence of a monoamine 
oxidase and the absence of a diamine oxidase 
Acetaldehyde is rapidly oxidized, benzaldehyde 
slowly oxidized, showing the presence of an aldehyde 
oxidase 

Curve 1 shows the oxygen uptake at pH 7 7 and 
37° due to 1 5 ml of an active precipitate suspended 
in an equal amount of J7/15 phosphate buffer and 
made up to a final volume of 5 ml with the buffer 
In the presence of 1 ml 14/100 tryptamie the uptake 
(curve 2) ıs greatly increased for about 14 hr, after 
which ıb runs parallel to curve 1 (see Fig 1) Curve 3 
1s obtamed by subtracting the values of curve 1 
from curve 2 The oxygen uptake slightly exceeds 
two atoms per molecule of tryptamime, suggesting 
an oxidative deamination of tryptamine with oxida- 
tion of the resulting aldehyde and catalytic decom- 
position of the hydrogen peroxide formed? During 
meubation, contro] solutions remain hght red whereas 
those contammg oxidizable amines become dirty 
brown and show the spectrum of methemoglobin 

Tryptamine solutions meubated with the lung 
preparation in Warburg tubes for 2 hr lose about 
seven-eighths of their activity on the rat uterus or 
the sheep carotid Huistamime solutions show httle or 
no loss of activity on the guinea pig gut, the prep- 
aration itself may contain up to 0 1 ugm per ml of 
histamme Every preparation which destroyed 
tryptamme also destroyed the activity of 
sheep serum on the carotid artery After 2 hr 
the vasoconstrictor activity varied from a quarter 
to less than an eighth of the orgmal Fig 2 
shows the responses of a sheep carotid artery to 
05 ml of serum (4) unmeubated, (B) mcubated 
with lung preparation for various periods, and (C) 
incubated without lung preparation for 2 hr Over a 
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Fig 2 


few days the preparations lose their activity agamst 
monoamines, and as they do so they also lose their 
activity agamst serum vasoconstrictor 

These observations suggest that the serum vaso- 
constrictor contams a free termmal aliphatic amino- 
group which is oxidized by a monoamine oxidase m 
the lung preparation through the same mechanism 
as that suggested for tryptamme and tyramme 


T R BRADLEY 

R F BUTTERWORTH 
G Rem 

E M TRatrner 


Department of Physiology, 
Umıversıty of Melbourne 


June 23 
1 Rapport, M a Green, A A,and Page, I H , Proe So Exp Bool, 
68, 582 (1948) 


= Bernhem, í L C, 7 Biol Chem , 93, 299 (1931) 


A New Method for Preparing Type-Specific 
Extracts from Hemolytic Streptococci 
of Group A, Type 2 


Havonytice streptococe: of Lancefield’s Group <i 
(Sir pyogenes) can be classified nto a number of 
types on the basis of precrpitin reactions with an 
acid extract of the cocci and appropriate type- 
specific antisera, the type-specific material m the 
streptococci 1s a protem. referred to as the M-sub- 
stance? It has been a, general experience that ıb 18 
frequently difficult to obtain active extracts from 
strains of some types, mcluding Type 2 I have 
found that, 1f extraction 1s carried out at neutral 
pH, and at 120° © (an an autoclave) instead of 
at 100°C, satisfactory extracts are obtained with 
strains of Type 2 

Four extraction methods were compared, using 1n. 
each case the deposit from 30 ml of an 18-hr culture 
ın broth contaimmg 10° M 1odo-acetice acid? The 
methods were as follows (1) Extraction at 100°C 
with 03 ml of N/5 hydrochloric seid for 10 min 
followed by centrifuging, neutralization with N/5 
sodium hydroxide and further centrifuging if necess- 
ary, this is the classical method (2) The first 
method modified only m that the neutralization was 
carried out ummediately after the extraction and 
before centrifuging (3) The deposit was suspended 
in 05 ml of salme, neutralized with N/5 sodium 
hydroxide using phenol red as indicator, and auto- 
claved at 120°C for 5min , ıb was then centrifuged 
(4) The same method as m (3) but heating to 100° C 
for 10 min imstead of to 120°C for 5min In each 
ease the final supernatant was tested for type-specific 
antagen by the capillary method of Swift et al? 
The results are shown m the accompanying table 
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| Sera 
Antigen obtained Type-specific 
fe by method Group PEP Š 
specifie Type 2 | Heterologous ae 
1 1 +++ 0 o 
2 +++ + 0 
3 | +++ +++ 0 
4 +++ + 0 
1 








The extiact obtamed by method (3) was clearly the 
best, and the fact that the reaction was lost when 
the extract was digested with trypsin for 24 hr 
before testing mdicates that ıt was most probably 
due to the M antigen It is also noteworthy that 
neutralization before centrifugmg gave a better 
extract than the classical method!, ıb 1s probable 
that the M antigen is precipitated at the acid pH, 
and in the case of method (1) 1s removed m+- 
centrifuging a 

The experiment described above has been repeat’ 
with six other strains of Group A streptococci,’ 
sidered on the basis of agglutimation typmg ti 
Type 2, with the same results 

KIRSTEN ROSENDA 

State Serum Institute, : 

Copenhagen 
t Lancefield, Rebecca C, J Hap Med , 47, 91 (1928) 
t Eliott, S D, J Esp Med, 81, 585 (1945) 


3 Swift, H F, Walson, AT, and Lancefield, Rebecca © J Exp Med w 
78, 127 (1943) 


Free and Combined Riboflavin in the Blood 
Serum of €strogenized Fowls f 


THE serum riboflavin of the domestic fowl incieases 
from an average of 0 07 ppm to 0 86 ppm when 
the bird comes mto lay, and remains at this high 
level while laying sicreases of the same order can 
be evoked by the admmustration of cestrogens to 
immature pullets! 

Riboflavm has been shown to exist ın the blcod 
serum of rats ın three forms as free riboflavm, as 
flavm mononucleotide and as flavin adenme di- 
nucleotide In mvestigations into changes m serum 
riboflavim, 1t was therefore important to ascerten, 
the relative concentrations of these three forms im 
both laying and non-layimg pullets < 

At this time, blood from cestrogemzed immature 
pullets became available from other work im pregress 
at this Centre, and this has been exammed ‘The 
birds were Brown Leghorns bred at the Centre, and 
were ten weeks old at the start of the experiment 
All birds were fed the same diet, and all received the 
injections on alternate days They were killed on 
the day following the last injection, when they were 
twelve weeks old, and the bloods were examined by 
the method of Burch eż al * assuming all three forms 
to be present The treatments and results are set 
out ın the accompanymg table 

Subsequent dissection mdicated that merease in 
the dose of wstrogen had brought about hypertrophy 





| Flavin | 














| Dose of Flavin 
No of catrodial Free mono- adenine di- 
| bird benzoate {| rbofiavın nucleotide nucleotide 
! msm) | @pm) i ppm) (ppm) jẹ 
| visi | Y 1324 7x00 0 02 0 02 001 
| Y 1306 7x05 0 02 0 02 001 
¥ 1311 7x10 0 90 001 0 01 
1 ¥ 1358 7x20 1 90 0 01 0 01 
| Y 1320 7x30 2 54 0 03 001 
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of the oviduct, and at the higher levels ıt resembled 
the fully active organ On the other hand, ın all 
cases the ovaries were quiescent, mdicating that endo- 
genous hormone production was negligible 

Thà results show that the merease m serum ribo- 
evoked by the administration of cestrogen con- 
sisted ntirely of free riboflavin, and that the levels 
of combined riboflavin were not affected They also 
indicat: 


? 





W. BOLTON 
Research Centre, 
‘est Mains Road, 


Edinburgh 9. 
July 15. 
‘Common, R H, Rutledge, W. A, and Bolton, W, J Endocrinol 
F 5, 21 (1947), 
‘arch H B, Bessey, O. A, and Lowry, O H, J Bwl Chem, 
175, 457 (1948) 


Plasmacytosis of the Bovine Udder during 
Colostrum Secretion and Experimental 
Cessation of Milking 


THE concomitance of bone marrow plasmacyte 
formation and mduced hypersensitivity was noted 
by Kolouch! m 1938 This was succeeded by a large 
number of papers indicating the part played by the 
plasma, cell ım the secretion of specific antibodies and 
by clinical studies reportmg the strict parallelism 
between hyperglobulmemia and plasmacytosis m 
various diseases These have been reviewed by 
Kolouch, Good and Campbell? The present com- 
munication records that the plasmacytosis m the 
bovine udder 1s synchronous with heightened periods 
of ummune-body formation at parturition and during 
experimental cessation of muilkimg 

The concentration of 1mmune bodies in the colo- 
strum of cows has been mvestigated by Smith and 
Little’, who showed that transmission of antibody 
from dam to calf was made through the colostrum 

rather than by placental transmission as in the 

n ‘The chemical nature of these protems has 
{ recently been described by E D Smith The 
great concentration of the immune globulin fraction 
lof the colostrum—many times that of the maternal 
“serum globulm—is noteworthy. Notwithstanding 
this fact, ıt has been thought that the source of the 
immune bodies 1s in the maternal blood-stream* This 
work has been reviewed by Porter® and extended by 
the demonstration that experimentally the antibody 
content of milk may be caused to merease to the 
level of that ın colostrum by cessation of milking 
for a week or more 

As the concept of the plasmacytic origin of specific 
antibodies demands that any such spectacular rise 
ın immune globulin be accompanied by a properly 
timed wave of plasma cell formation, experiments 
were set up to make a rigorous test of the hypothesis 
Three cows were used for the preluminary observations 
Aseptic serial biopsies of the udder were performed 
with local anesthesia m which several grams of 
-secretory tissue were removed These were fixed and 
sectioned according to usual techniques 

Biopsies of No 278 (the cows used were from the 
herd of the Department of Dairy Husbandry, 
Unrversity of Mmnesota), which was neither pregnant 
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Biopsy of mammary gland of cow 854 made on day of calving 
Note plasma cells in connective tissue septa between alveoli 
Cresyl Violet and Erythrosin stain 


nor lactatmg, showed no plasma cells in the udder 
Similar biopsies of No 854 showed the abundance of 
plasma cells eight days prior to parturition These 
were again found three days before calvmg, on the 
day the calf was dropped (see photograph) and four 
days later A biopsy 18 days after calving revealed 
no plasma cells In lke manner, No £607, late 
in a normal disease-free lactation, was biopsied and 
a very small number of plasma cells observed to be 
present Miılkmg was discontinued m two quarters 
of the udder, and four days late: a large population 
of plasma cells was revealed in the biopsy These 
were again, noted eleven days after muilkmg had 
ceased Followmg this third biopsy, the two quarters 
were agam mulked regularly, and fifteen days later 
only a very small number of plasma cells were to 
be found 
BERRY CAMPBELL 
ROBERT M PORTER 
W E PETERSEN 
Departments of Anatomy and 
Dairy Husbandry, 
University of Minnesota 
July 8 
1Kolouch, F , Proc Soe Esp Bol and Med, 39, 147 (1938) 
2 Kolouch, F , Good, R A,and Campbell, B,J Lab and Chn Med, 
32, 749 (1947) 
? Smith, T , and Little, R B.J Ezp Med, 86, 453 (1922) 
‘Smith, E L, J Dary Sev, 81, 127 (1948) 
6 Porter, R M, thesis, Univ of Minn , 1948 


Complexes of Calcium with Citric Acid 
and Tricarballylic Acids measured 
by lon Exchange 


We are engaged in a study of the composition and 
stability of the complex 1ons which result from the 
interaction between metal 1ons and anions, particu- 
larly those of biological umportance The determina- 
tions are made by measuring the degree to which 
tracer levels (~ 10-8 M) of a radioactive cation are 
taken up by a synthetic organic cation exchanger 
in the presence of known concentrations of a complex 
ion-formmg anion? ‘This ion-exchange procedure 
has several unique advantages! For example, the 
dissociation constants of several different metal- 
organic acid complex ions can be measured sm- 
ultaneously ın the same solution, no corrections are 
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needed for the amount of anion utilized for the forma- 
tion of the complex ion, and the effect of graded 
changes m the solutions of such factors as ionic 
strength, temperature, or dielectric constant can be 
studied on the same systems Cation exchange resins 
such as ‘Dowex 50^ (manufactured by the Dow 
Chemical Co, Midland, Mich ) are now used m our 
experiments because their capacity 1s mdependent of 
the pH 

This communication illustrates the application of 
the ion-exchange method by presenting the results 
of measurements made on the mteraction of calerum 
ions with a pair of closely related acids, citric and 
tricarballylic Citric and tricarballylic acids differ 
by the presence of a hydroxyl group in the former 
The experiments are conducted at a pH of 7 2, so 
that the acids are completely dissociated 

The formule used for caleulation of the dissociation 
constants are derivable from mass-action considera- 
tions! In a recent paper on the complex compounds 
of radium and several organic acids’, the earher equa- 
tions! were modified The dissociation constant, Ke, 
of a complex ion (MAn) where M 1s the cation, A 
1s the anion, n 1s the number of A groups relative to 
M, and c ıs the net charge on the complex ion, 1s 


(ate 
(Kuka — T 0) 


m which b 1s the charge on the amon, K% and Ka 
are the distribution coefficients of the tracer cation 
between the exchanger and solution phases, m the 
absence and presence, respectively, of the specific 
anion The distribution coefficient 1s defined by the 
equation 


Ke = 


K= % of tracer ın exchanger 
%, of tracer m solution 
volume of solution _ ?v 
mass of exchanger m 


(2) 


ın which % represents the per cent tracer ratio m 
equation (2) It 1s possible to measure K° directly or 
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| 
to derive ıt from values of Ka by anii aly 


tical methodsë In the former case, values! 1/K, 
are plotted against (A%)" and the resulting agh 


lme (for proper n values) ıs extrapolated tu zer 
concentration of A, as indicated by the relation 


1 _ (Abyn 1 fs 6 
Ka Ky Ke K% ; 

The tracer, calerum-45, having a specific {activity 
of 1 54 mC /mgm , was added to veronal buffer, whick 
was then mrxed with an isotonic salme solupion con 
taimmg a known concentration of the sodfum sal 
of citric or tricarballylic id The mrxtures of thi 
sodium form of the cation exchanger (75 m 
solution (100 ml) were kept m glass-sfopperec 
Erlenmeyer flasks and shaken mechanically Yor 2 hr 
in the case of the systems contaming tricayballyly 
acid and 54 hr m those contaming citric a 
any given series of runs the ratio K°4/Kg h 
found to remaim essentially constant even, wh 
absolute values of Kg and Kz have varied by as mutt 
as a factor of three Ordmarily about three hours 
shaking-time ıs sufficient to give a satisfactory 
steady state The f-radiations from calcrum-45 were 
counted through a thm (2-3 mgm jem *) end mica. 
window Geiger tube The cation exchanger wax 
always used in the air-dried form It had a moisture 
content of 18 25 per cent and contamed 4 17 milh 
equivalents of sodium per gram 

A 1 1 complex with citric and carballyhe aeid 1s 
formed under the conditions studied The extra- 
polated values of Kg obtamed from the accompanying 
graph agreed with those measured directly The 
value obiamed for the pK, of calerum citrate, namely, 
3 38 + 0 04, ıs m essential agreement with othe: 
values recorded ın the literature’, particularly wher 
differences ın, solution composition are considered 
For calcrum tricarballylate, we find pK, = 1 82 + 
003 At an ionic strength of 0 1279-0 1232, Muus 
and Lebel’ using one concentration, of tricarballyl« 
acid (0 005 M) obtamed values of pK, varying from 
1 61 to 1 89 

The results show that at physiological pH the 
presence of the hydroxyl group markedly enhances 
the ability of citric acid to form complex 10r% {n+} 







calerum ions Similar results for the compl tE 
of strontium and radium have been obtaie } 
Some discussion of the factors involved ..., oad 


formation. of metal— organic acid complex ions was 
given previously It was postulated that the protons 
in the hydration sheath surrounding the cation tend 
to form linkages by hydrogen bonding with proton. 
accepting anions 
Jack SCHUBERT 
ARTHUR LINDENBAUM 
Argonne National Laboratory, 
PO Box 5207, 
Chicago 80, Illmois, 
July 17. “i 
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FORTHCOMING EVENTS 


2 (Meeting marked with an asterish * 18 open to the public) 
fi 
Monday, November 27 


R oa SOCIETY FOR THE HISTORY OF Science (n the Lecture 
om, Science Museum, Exhibition Road, London, S W 7), at 5 30pm 
—Dr F Sherwood Taylor ‘The Chemical Studies of John Evelyn”, 
Dr D McKie “John Harris and his Leucon Technicum” 

ROYAL SOCIETY or ARTS (at John Adam Street, Adelphi, London 
WC2), at 6pm—Dr W H Glanville ‘Road Safety and Road 
gevare? (Cantor Lectures) (Further Lectures on December 4 
an 

INSTITUTION OF THE RUBBER INDUSTRY, MANCHESTER Srorion 
(at the Engineers’ Club, Albert Square, Manchester), at 615 pm— 
Mr E Tunnichff “The Continuous Vulcanization of Rubber Cables” 


Tuesday, November 28 


INSTITUTION OF ELECTRICAL ENGINEERS, MEASUREMENTS SECTION 
(ont meciing with the RADIO SECTION, at Savoy Place, Victoria 
Embankment, London, W C 2),at3 30pm and 5 30 p m —-Symposium 
of Papers on “Radiation Monitoring Apparatus” 
ROYAL ANTHROPOLOGICAL INSTITUTE (at the Royal Society, Burl- 
ington House, Piccadilly, London, W 1), at 5 pm—Dr Juhan S 
Huxley, FRS “New Bottles for New Wine—Ideology and Scientific 
mM nowledge” (Huxley Memorial Lecture) 
INSTITUTION OF CHEMICAL ENGINEERS (at the Geological Society, 
Burlington House, Piccadilly, London, W 1), at 6 p m —Mr Stanley 
obson ‘Chemical Engineering Experiences in the Metallurgical 
and Chemical Industries” (Seventh Hinchley Memorial Lecture) 
{ NOHNSTER GEOGRAPHICAL SocIETY (in the Geographical Hall, 
1t\ St Mary’s Parsonage, Manchester), at 630 pm—Mr C H 
Bartlett “The Canary Islands” 

SOCIETY OF INSTRUMENT TECHNOLOGY (at the Royal Society of 
Tropical Medicine and Hygiene, Manson House, 26 Portland Place, 
London, W 1), at 630 pm—Dr A R Boyle “The Measurement 
of Viscosity” 

SHEFFIELD METALLURGICAL SOCIETY (at the Grand Hotel, Sheffield), 
at 7 pm—Mr C E A Shanahan “A Survey of the Physical Chem- 
istry of Sulphur in Basic Steel Makıng” 

TEXTILE INSTITUTE, ScorrisH SECTION (joint meeting with the 
EAST or SCOTLAND SECTION of the INSTITUTION OF BRITISH _LAUND- 
BRERS, at the North British Hotel, Edinburgh), at 7pm—Dr B P 
Ridge “The New Textiles” 













Wednesday, November 29 

ROYAL SOCIETY OF Arts (at John Adam Street, Adelphi, London, 
WC2), at 230 pm—Right Hon Lord Horder ‘Cities without 
Norse” 

GEOLOGICAL SOCIETY OF LONDON (at Burlington House, Piccadilly, 
London, W 1), at 5 pm—Scientific Papers 

ROYAL STATISTICAL SOCIETY, RESEARCH SECTION (at the London 
School of Hygiene and Tropical Medicine, Keppel Street, London, 
WO1),at515pm—Mr G E P BoxandMr K B Wilson “On 
the Experimental Attainment of Optimum Conditions” 


UNIVERSITY OF LONDON (in the Anatomy Theatre, Universit a 


College, Gower Street, London, W C 1), at 530 pm —Prof H wW 
Massey, FRS  “Post-Wag Physics” * 
INSTITUTION .OF ELECTRONICS, NORTH-WESTERN BRANCH (in the 
Reynolds Hall, College of Technology, Manchester), at 630 pm— 
“Mr G Syke “The Beta Ray Thickness Gauge” 


a Thursday, November 30 


INSTITUTION OF GAS ENGINEERS (joint meeting with the JOINT 
COMMITTEE ON MATERIALS AND THEIR TESTING, at the Institution of 
Mechanical Engineers, Storey’s Gate, St James’s Park, London, 
SW1), at 10 am—-Discussion on “Heat Insulation” 

ASLIB, NORTHERN BRANOH (in the Civic Hall, Leeds), at 10 30 am 
— Conference 

Roya Socizty (at Burlington House, Piccadilly, London, W 1), 
at 2 30 pm —aAnnrversary Meeting 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W 1), at 
515 pm—Sir Harold Spencer Jones, FRS ‘Interstellar Matter” 
(Further Lectures on December 7 and 14 ) 

CHEMIOAL Scorety, SHEFFIELD SxoxoN (joint meeting with the 
UNIVERSITY CHEMICAL SOCIETY, ın the Chemistry Lecture Theatre, 
The University, Sheffield), at 530 p m—?Prof M Stacey, FRS 
“New Ventures in Carbohydrate Chemustry’’ 


Friday, December | 

CHEMICAL Society, ST ANDREWS AND DUNDEE SECTION (joint 
meeting with the St ANDREWS UNIVERSITY CHEMICAL SOCIETY, 1n 
the Chenustry Department, United College, St Andrews), af 5 p m — 
Dr A F Colson “Micro Techniques in Chemistry” 

ROYAL STATISTICAL Society, LONDON GROUP OF THE INDUSTRIAL 
APPLIGATIONS SECTION (at the ELM A Lighting Service Bureau, 
2 Savoy Hill, London, W C2), at 6 p m —Dr G Herdan “Statisties 
»f the Sieving Process” 

CHEMICAL SOCIETY, MANCHESTER SECTION (Joint meeting with the 
ROYAL INSTITUTE OF CHEMISTRY and the SOCIETY oF CHEMICAL 
INDUSTRY, 1n the Reynolds Hall, College of Technology, Manchester), 
at 630 pm—SMr K. Fearnside “The Appheation of Radioactive 
Isotopes 1n Industry’ 
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BRITISH PSYCHOLOGICAL SOCIETY, SOCIAL PSYCHOLOGY SECTION 
(ın the Council Room, University College, Gower Street, London, 
WC), at 8 pm—Dr M Sana: “The Relation between Social 
Attitudes and Traits of Personality” 

ROYAL INSTITUTION (at 21 Albemarle Strect, London, W 1), at 
8 pm—Dr R HE Thouless “Thought Transference and related 
Phenomena’”’ 


Saturday, December 2 


BRITISH MyooLogicaL Society (at the Linnean Society, Burl- 
ington House, Piccadilly, London, W 1), at 12 noon —Annual General 
Meeting, at 2 30 pm—Dr G C Ainsworth “A Century of Medical 
and Veterinary Mycology ın Britain” (Presidential Address) 

INSTITUTION OF CHEMICAL ENGINEERS, NORTH-WESTERN BRANOH 
(in the Revnolds Hall, College of Technology, Manchester), at 3 pm — 
Mr G U Hopton “The Associate Membership Examination” 

BRITISH INTERPLANETARY SOCIETY (in the Tudor Room, Caxton 
Hall, Westminster, London, S W 1), at 6p m—Mr G V i Thomp- 
son ‘The Lunar Base” 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

LECTURER IN MINING ENGINEERING, and a TEACHER OF COAL-MINING, 
in the New South Wales Department of Technical Education-—The 
Agent-General for New South Wales, 56 Strand, London, WC 2 
(December 4) 

SUPERINTENDENT OF THE MATHEMATICS Division of the National 
Physical Laboratory in the Department of Scientific and Industrial 
Research—The Secretary, Civil Service Commussion, Scientific Branch, 
Trinidad House, Old Burhngton Street, London, W1, quoting No 
3358 (December 7) 

RESEARCH ASSISTANT IN THE DEPARTMENT OF CRYPTOGAMIG 
Borany—The Registrar, The University, Manchester 13 (December 8) 

ScIENTIFIC OFFICERS (with a good honours degree in physics) at 
Ministry of Supply Research and Development Establishments mainly 
1n the South of England, for a wide range of research and development, 
in fundamental and appled physics—The Ministry of Labour and 
National Service, Technical and Scientific Register (K), York House, 
Kingsway, London, W C 2, quoting A 310/5uA (December 9) 

LEOTURER or SENIOR LECTURER IN PHARMACOLOGY—The Registrar, 
The University, Leeds (December 10) 

UNIVERSITY DEMONSTRATOR IN PHYSICAL CHEMISTRY—Miss J. 
Bud, Chemical Laboratory, Cambridge (December 14) 

ELECTRONICO PHYSICISTS AND ENGINEERS (Scientific Officer grade) 
at Ministry of Supply Research and Development Establishments. 
mainly in the South of England—The Ministry of Labour and National, 
Service, Technical and Scientific Register (K), York House, Kingsway, 
London, W C 2, quoting A 311/50A (December 15) 

PHYSICISTS AND ELEOTRONIO ENGINEERS (Senior Scientifle Officer 
or Scientific Officer grade) at a Ministry of Supply Research Estab~ 
lishment near London (a) ELECTRICAL ENGINEER qualified in 
radio communications with an interest ın the engineering of de~ 
velopment prototypes, (b) PHysicist with interest in the applica~ 
tion of electronic techniques to the solution of physical problems, 
(e) Puysicist for work on the application of electronic methods 
to photography of detonation phenomena, (d) Puysicist (good 
mathematical knowledge required) for experimental research on the 
effect of blast-—The Ministry of Labour and National Service, 
Technical and Scientific Register (K), York House, Kingsway, London, 
W C.2, quoting A 313/50A (December 15) 

LECTURER IN PHYSICAL GEOGRAPHY at the University College of 
the Gold Coast—The Secretary, Inter-University Council for Higher 
ie ın the Colonies, 1 Gordon Square, London, W C 1 (Decem~ 

er 

SENIOR LEOTURERS and LECTURERS IN CIVIL ENGINEERING, ELEC~ 
TRIOAL ENGINEERING, MECHANICAL ENGINEERING, in the Department 
of Technical Education of New South Wales—The Agent-General for 
New South Wales, 56-57 Strand, London, W C 2 (December 18) 

RESEARCH ASSISTANTS (Grade II) IN THE INDUSTRIES DEPARTMENT 
of the Science Museum and the Smence Museum Library—The 
Secretary, Cıvıl Service Commission, Scientific Branch, Trinidad 
House, Old Burlington Street, London, W 1, quoting No 8873 
(December 21) 

AGRICULTURAL RESEARCH OFFICERS (3, with honours degree in 
agriculture of an approved university or an equivalent qualification, 
and extensive knowledge of tropical or sub-tropical agriculture) m 
the Department of Research and Specialist Services, Southern, 
Rhodesia—The Secretary, Office of the High Commussioner for Southern 
Rhodesia, 429 Strand, London, W C 2 (December 23) 

CHAIR OF EcoNoMics—The Registrar, University College of Wales, 
Aberystwyth (December 31) 

PROFESSOR OF CHEMISTRY—The Registrar, University College, 
Cathays Park, Cardiff (December 31} 

SENIOR LECTURER IN STATISTICAL METHODS in the Faculty of 
Agriculture, a SENIOR LECTURER or LECTURER IN ECONOMICS, a 
SENIOR LECTURER IN AGRICULTURAL CHEMISTRY, and a LECTURER 
IN Borany, at the University of Sydney—The Secretary, Association 
of Universities of the British Commonwealth, 5 Gordon Square, 
London, W C1 (December 31) 

SENIOR RESEARCH WORKER IN THE DEPARTMENT OF SOCIAL SCIENOR 
—The Registrar, The University, Liverpool (January 5) 

SENIOR SCIENTIFIC OFFICER or PRINCIPAL SCIENTIFIC OFFICER, 
and a SCIENTIFIC OFFICER, for fundamental biological and physicak 
research with radioactive substances—The Secretary, Marine Bios 
logical Association, The Laboratory, Citadel Hull, Plymouth (January 


HENRY BELL WoORTLEY CHAIR OF METALLURGY-—-The Registrar, 
The University, Liverpool (January 13) 
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PROFESSOR OF CIVIL ENGINEERING af Canterbury University 
College, Christchurch, New Zealand—The Secretary, Association of 
Universities of the British Commonwealth, 5 Gordon Square, London, 
W C1 (January 15) 

SENIOR EXPERIMENTAL OFFICERS and EXPERIMENTAL OFFICERS— 
The Secretary, Civil Service Commussion, Scientific Branch, Trinidad 
Houe, Old Burhngton Street, London, W 1, quoting No 3351 (Janu- 
ary 

POSTDOCTORATE FELLOWSHIPS for research ın pure chemistry and 
physics—The Secretary, Laboratories Awards Committee, National 
Research Council, Ottawa, Canada or the Chief Scientific Liaison 
Officer, National Research Council of Canada, Africa House, Kingsway, 
London, W C 2 (Ottawa, February 15) 

ICI RESEARCH FELLOWSHIPS mn biochemistry, chemustry, engineer- 
ing, pharmacology or physics—The Secretary, The University, Edin- 
burgh (March 1) 

ASSISTANT PHYSICIST in the Radiotherapy Department—The 
Secretary, Southampton Group Hospital Management Committee, 
Bullar Street, Southampton 

ASSISTANT SHIFT CONTROL MANAGERS (with an honours degree in 
chemistry or chemical engineering, associateship of the RIC, cor- 
porate membership of the I CE, or equrvalent qualifications) by the 
Division of Atomic Energy, Sellafield, to be responsible for implement- 
ing policy and co-ordinating actavities, including nuclear and chemical 
processes, in a large factory—~The Ministry of Supply, Division of 
Atomic Energy (Production), Risley, Warrington, Lancs 

DEMONSTRATOR IN BACTERIOLOGY—The Registrar, The University, 
Nottingham 

INSPECTORS OF MINES, Nigeria—The Director of Recruitment 
(Colomal Service), Sanctuary Buildings, Great Smith Street, London, 
SW1, quoting No 27099/13 

INSTRUCTORS (Demonstrators) IN ANATOMY at the Hadassah Medical 
School, Hebrew University of Jerusalem—The Fnends of the Hebrew 
University of Jerusalem, 97 Baker Street, London, W 1 

JUNIOR RESEARON OFFICER (male, with honours degree ın chemistry, 
or equivalent) for analytical work, including development and applica- 
tion of analytical methods—The Director, British Cotton Industry 
Research Association, Shirley Institute, Didsbury, Manchester 20 

LEOTURER IN THE DEPARTMENT OF REFRIGERATION—The Clerk 
to the Governors, National College for Heating, Ventilating, Re- 
frigeration and Fan Engineering, Borough Polytechnic, Borough Road, 
London, S E1 

PLANT GENETIOIST to carry out research on the geneties of sisal 
at the Sisal Research Station, Tanganyika—The Director of Recruit- 
ment (Colonial Service), Colomal Office, Sanctuary Buildings, Great 
Smith Street, London, S W 1, quoting No 27059/171 

RESEARCH FELLOWSHIP IN ORGANIO CHEMISTRY—The Chemical 
Pathologiat, Hospital for Sick Children, Great Ormond Strect, London, 


ScIENTIFIC ASSISTANT for work in connexion with the abstracting 
and indexing of the literature dealing with veterinary science—The 
Directo1, Commonwealth Bureau of Ammal Health, Veterinarv 
Laboratory, Mimstry of Agriculture and Fisheries, New Haw, Wey- 
bridge, Surrey 

SENIOR FORECASTER (with a university degree, preferably ın science, 
and specialized mm meteorology) by the Basrah Port Directorate— 
The Crown Agents for the Colomes, 4 Millbank, London, S W 1, 
quoting M N 26337/3E 

SENIOR PHYSICIST at the Hogarth Radiotherapeutic Centre—The 
Secretary, Nottingham No 1 Hospital Management Committee, 
General Hospital, Nottingham 

TEOHNIOAL RECORDS ASSISTANT MANAGER (with an honours degree 
an chemistry, associateship of the R I C , or equivalent qualifications) 
by the Division of Atomic Energy, Capenhurst, to be responsible to 
the Technical Group Manager for the organization and opeiation of 
the technical records and statistical department of a large chemical 
engineering factory—-The Ministry of Supply, Division of Atomic 
Energy (Production), Risley, Warrington, Lancs 

UNIVERSITY GRADUATE IN SCIENCE, preferably with postgraduate 
training and 2-5 years experience in hydrodynamics or aerodynamics, 
and ability to apply theoretical principles to research and develop- 
ment problems-—-The Defence Research Board, Department of National 
Defence, Cartier Square, Ottawa, Ont , Canada , or Defence Research 
Member, Canadian Joint Staff, 11 Hill Street, London, W 1 


REPORTS and other PUBLICATIONS 


(not included m the monthly Books Supplement) 


Great Britain and Ireland 


Medic ul Research Council Special Report Series No 270 Reports 
on Biological Standards, 6, The Design of Toxicity Tests By 
W L M Perry Pp vit+51 (London HM Stationery Ofhce, 1950 ) 
ls 6d net 178 

Superannuation Scheme for those engaged in the National Health 
Service an Explanation Revised edition Pp u+26 (London 
HM Stationcry Office, 1950 ) 3d net [178 

Northern Advisory Counci for Further Education Third Annual 
Report 1949-50 Pp 39 (Newcastle-upon-Tyne Northern Advisory 
Council for Further Education, 1950 ) 218 

Rothamsted Expenmental Station Report for 1949 Pp 178 
(Harpenden ‘Rothamsted Experimental Station, 1950 ) {218 

Britash Standard 851 1950, Friction Surface Rubber Transmission 
Belting Pp 12 (London British Standards Institution, 10302 


28 net 
British Standard 340 1950, Pre-Cast Concrete Kerbs, Channels, 
Edgings and Quadrants Pp 16 (London British Standards 
Institution, 1950 ) 28 6d net [228 

B Surveys Report No 28 The Wine Ceramics Industry in 
Germany during the Period 1939-1945 By D A Holdndge (British 
Ceramic Research Association Special Publication No 3) Pp 144 
(London HM Stationery Office, 1950) 3s 6d net [228 
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BIOS Surveys Report No 27 The Leather Manufacturing 
and Related Industries ın Germany during the Period 1939-1945 
By Dr © H Spiers Pp 138 (London HM Stationery Office, 
1950: %s 6d net {228 
Freshwater Biological Association Eighteenth Annual Report for 
the Year ending 31st March 1950 Pp 58 (Ambleside Freshwater _ r- 
Biological Association, 1950) 28 [248 7 
Department of Scientific and Industria] Research Food Investiga- 
tion Leafieh No 6 The Refrigerated Gas Storage of Apples By Dr’ 
Franklin Kidd and Dr Cyril West Revised edition Pp 16 (Londcir 
HM Stationery Office, 1950) 6g net [248 
Register of Research in the Socal Sciences in Progress and in 
Plan (Prepared at the National Institute of Economic and Social 
Research, London) No 7 1949~50, with a Directory of Research 
Institutions Edited by Feodora Stone Pp 174 (London Cambridge 
University Press, 1950) 158 [248 
Philosophical Transactions of the Royal Society of London Series 
B Biological Sciences No 616, Vol 284 Studies in the Post- 
Glacial History of British Vegetation, 11, Late-Glacial Deposits in 
Cornwall By Ann P Connolly, H Godwin and Eleanor M Megaw 
Pp 397-469 (London Cambridge University Press, 1950) 19s [248 

Parhamentary and Scientific Committee Technical Educahon and 
Skilled Man-Power Pp 20 (London Parliamentary and Scientific 
Committee, 1950) 18 3d (298 

Royal Institute of Chemstry Lectures, Monographs and Reports, 
1950 No 3 The Synthesis of Purme Nucleotides, by Dr James 
Baddiley , The Synthesis of some Natural Products by the Use of _ 
Acetylenic Precursors, by Dr R A Raphael (Third and Fourti 
Meldola Lectures) Pp 30 (London Royal Institute of Chemustry, 
1950) 48 net 419 
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Other Countries 


United States Department of the Interior Geological Survey 
Water-Supply Paper 968-D Ground-Water Exploration i the 
Natchitoches Area, Lousiana By J C Maher and P H Jones 
(Contributions to the Hydrology of the United States, 1944) Pp 
L+159-211+3 plates 25 cents Water-Supply Paper 1078 Ground- 
Water Supplies of the Ypsilanta Area, Michigan By C L McGuinness, 
O F Poindexter and E G Olton Pp v+105+5 plates 50 cents 
Water-Supply Paper 1079-A Ground-Water Resources of Iabertv 
County, Texas By W H Alexander, Jr Pp iv+62-+1 plate 
40 cents Water-Supply Paper 1079-B Ground-\Water Resources of 
Gregg County, Texas By W L Broadhurst Pp iv+63-106 
25 cents Water-Supply Paper 1083 Surface Water Supply of the 
United States, 1947, Part 8, Ohio River Basin Pp xm-+722 
175 dollars Water-Supply Paper 1084 Surface Water Supply of 
the United States, 1947, Part 4, 8t Lawrence River Basin Pp vui+ 
287 60 cents Water-Supply Paper 1088 Surface Water Supply of 
the United States, 1947, Part 8 Western Gulf of Mexico Basins P 
1\+336 65 cents Water-Supply Paper 1091 Surface Water Supply 
of the United States, 1947, Part 11, Pacific Slope Basins ın California 
Pp xi+-450 125 dollars Water-Supply Paper 1099 Water Levels 
and Artesian Pressure in Observation Wells in the United States in 
1947, Part 4, South-Central States Pp wi+201 45 cents Water- 
Supply Paper 1103 Use of Water by Bottom-Land Vegetation in 
Lower Safford Valley, Anzona By J S Gatewood, T W Robinson, 
B R Colby, J D Hemand L C Halpenny Pp xiv+210-+5 plates 
1 25 dollars Water-Supply Paper 1105 Hydrology of Massachusetts, 
Part 1, Summary of Stream Flow and Precipitation Records By 
C E Knox and R M Soule Pp vu+240-+1 plate 1 dollar 
(Washington,DC Government Printing Office, 1949-1950) [178 

Sveriges Geologiska Undersokning Ser O, No 500 Markreationen 
hos sydsvenska jordar Av O Arrhemus Pp 16+6 plates 3 kr 
Ser C, No 501 On the Winning of Salt from the Brines ın Southern 
Sweden By Gunnar Assarsson Pp 15 ikr Ser ©, No 502 En 
senkvartar regressions och transgressionslagerfolj)d vid Halmstad 
Av Carl Caldenius och GunnelLinnman Pp 26 ikr Ser G,No 594 
Israndstudier 1 sodra Bohuslan Av Nus Byorsjo Pp 32142 plates ™ 
5kr Ser C, No 505 De geologiska resultaten från borrningarna vid 
Hollviken, Del 2, Undre kritan och tras Av F Brotzen Pp 48+. 
1 plate Ser C, No 506 De geologiska resultaten fran Borde 
ningarna vid Hollviken Del 3, Microbotanical Studies of Cores from” 
Holiviken, Scania By Butta Lundblad Pp 17+2 plates 1 kr 
Ser C, No 507 De geologiska resultaten från borrningarna vid 
Hollviken, Del 4, On the Presence of Lepidopteris in Cores from 
Holiviken It’ By Britta Lundblad Pp 12+1 plate 1 kr 
Ser C, No 509 The Thorium Content of the Cambrian Alum Shales 
of Sweden By F F Koczy Pp 12 Ser 0, No 510 Notes 
on Kootenta sp n and associated Paradoxides Species from the Lower 
Middle Cambrian of Jemtland, Sweden By Per Thorslund Pp 8+ 
1 plate lkr Ser C, No 511 Non-Agnostidean Trilobites of the 
Middle Cambrianof Sweden By A H Westergird Pp 56+8 plates 
3kr Ser C, No 512 The Tifaniferous Iron-Ore Deposit of Taberg 
in the South of Sweden By Sven Hyelmqvist Pp 55+9 plates 
3kr Ser C, No 613 Aspects to the Geochemistry of Chromum, 
Cobalt Nickeland Zinc By P H Lundegirdh Pp 56 2kr Ser © 
w ry i zhe baat Wats pody at ae By Per Geyer Pp 18+ 

plate r Arsberittelse for år 8 060k (S 
P A Norstedt and Soner, 1949-1950 } p € eee Ts 

Nyasaland Protectorate Annual Report of the Geological Surveys 
i for the Year 1949, Pp 5 (Zomba Government Printer, 


21 
Department of Agriculture, Jamaica Bulletin No 42 ‘The ne 
Jerseys, a Study of the Breeding of Jersey Cattle at Hope Agncultural 
Station, Jamaica By T P Lecky Pp n+62+12 plates is 9d 
Bulletin No 45 Investigations, 1948-1949 Pp 108 2¢ (EKing- 
ston Soames elie 19401850 ) a {228 
aquid-Me andbook a Guide to the Use of Iiquid Metals as 
Heat-Transfer Media Hditor-in-Chief Richard N Lyon Sponsorea 
by the Commttee on the Basic Properties of Liquid Metals, Office of 
Naval Research, Department of the Navy, ın collaboration with the 
Atomo Snares Ae Lana sne Buroni of Ships, Department of 
e Navy Pp vm ashington, š overnm 
Office, 1950) 1 25 dollars sea ent Printing 
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THE RUTHERFORD MEMORIAL 


| ie his anniversary address to the Royal Society, 
Sir Robert Robinson referred to the launching by 
the Society of an appeal for a Rutherford Memorial 
Fund (see p 929 of this issue of Nature) A special 
committee, consisting of Sır Henry Tizard (chairman), 
Prof E N da C Andrade, Sir James Chadwick, Sir 
Charles Darwm, Prof A. V Hilland Prof M L E 
Oliphant, set up by the Council of the Society, 
has been considermg the most suitable memorial, and. 
16 18 thought that it should take two forms (1) 
Rutherford Scholarshıps tenable for three years, to 
be awarded to postgraduate students within the 
British Commonwealth, for research ın the natural 
sciences, with a preference for experimental physics 
A scholar will normally be required to carry out his 
research in an institution ın some part of the British 
Commonwealth other than that ın which he gradu- 
ated (2) A Rutherford Memorial Lecture, to be 
delivered at intervals at selected university centres 
in the British Commonwealth overseas, at least one 
in three to be given in New Zealand 

It ıs proposed also to arrange for the collection, 
arrangement and binding of copies of Rutherford’s 
correspondence, and its preservation ın safe custody 
for future reference 

An appeal for a memorial to Lord Rutherford 
requires no commendation from us, we believe, 
however, that readers of Nature will appreciate the 
impressive but brief record of Lord Rutherford’s hfe 
and the significance of his work for the progress of 
science, prepared by Prof P I. Dee, which 1s printed 
below 


THe discovery of X-rays by Rontgen ın 1895 ıs 
often cited as the starting pomt of a new scientific 
era An event of equal significance to science 1n that 
same year was the arrival in Cambridge from New 
Zealand of Ernest Rutherford, then aged twenty-four, 
just ın time to be registered as the fist research 
student at the Cavendish Laboratory unde: a new 
statute which allowed graduates of other universities 
to become eligible for a higher degree after two years 
work at research Within a year, Rutherford, fol- 
lowing up work which he had done ın New Zealand, 
developed a magnetic detector which made it possible 
to receive wireless signals over a distance of half a 
mile It ıs fortunate, however, for science that, 
during the following two years, discoveries we1e made 
in other fields which deflected the mterests of Ruther- 
ford from the developments of wireless communication 
to a subject of infimtely greater generality and 
importance 

In order to form a background for the assessment 
of Rutherford’s work and also to appreciate the effect 
of these discoveries upon the mind of the young 
researcher, 16 1s necessary to consider the state of 
science in these concluding years of the nineteenth 
century The great developments of the atomic 
theory, stimulated by the growth of chemical indus- 
try, seemed to provide a final scientific deserrption of 
the laws of chemistry and of the nature of matter 
The brilliant success of the appheation of the New- 
toman scheme in the kinetic theory of gases was a 
further triumph for atomism and apparently justified 
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the expectation that all the physical phenomena 
relating to matter, hke those of chemistry, merely 
awaited a routine application of the same principles 
Fundamental ın this outlook was the belief that the 
material atoms were eternal and indestructible The 
work of Joule upon the quantitative equivalence of 
heat and energy had similarly established the con- 
stancy of available energy The wave theory of light 
extended by the work of Faraday and Maxwell had 
marked the beginning of field physics, and although 
the situation here was less clear, only few could have 
doubted that a complete unification of physical 
science would acerue from the application of the 
Newtonian concepts to atoms and to some form of 
luminiferous ether 

Within thirty years, most of these tenets had been 
abandoned ‘The facts of radioactivity had not only 
established the umpermanence of atoms, but also had 
been. brought within one comprehensive scheme which 
showed in detail the nature of the transformations 
which such atoms undergo Atoms, previously 
definable ın terms only of mass, had been shown to 
have a complex structure ın terms of which thew 
properties received a comprehensive description 
The possibility of effecting atomic transmutations 
under human. control had been expermentally estab- 
lished, the vast store of energy available within the 
atomic nucleus revealed, and the foundations laid for 
its exploitation Rutherford himself was not only 
responsible for the briant conception of the key 
experiments which estabhshed each of these dis- 
coveries, but was also directly responsible for their 
execution 

A similar revolution m outlook has also occurred 
during the present century ın regard to field physics, 
namely, ın the development of quantum and wave 
mechanics and of the theory of relativity The 
replacement of Newtonian mechanics by quantum 
mechanics followed directly upon the successful 
attempt by Bohr to account for the emission of hght 
by atoms by applymg Planck’s quantum of action to 
the Rutherford planetary atomic model Emstem’s 
theory of relativity receives 1ts most convincing 
expermmental verification ın the quantitative equiva- 
lence of matter and energy as revealed by experi- 
ments upon artificial transmutation of matter 
Rutherford’s work, therefore, may be regarded as 
catalytic over the whole great range of modern 
physics, but his supreme contribution lies un- 
doubtedly m his brilhant exposition of the most 
ultimate structure of matter 

Having thus sketched the broad outhnes of 
Rutherford’s contribution to modern physics, 1t 1s 
interesting to review m slightly more detail the 
dommant phases of his work, since this will make ıt 
possible to give a few chosen examples which illus- 
trate his great genius as an experimenter and his 
wholly exceptional screntific insight 

Rutherford’s work falls mto three mam phases 
the first at Montreal, the second at Manchester and 
the third at Cambridge In 1898, after only three 
years research as a student at Cambridge, Rutherford 
was appomted professor of physics at Montreal at 
the early age of twenty-seven In a letter to his 
mother he said, “I know you will be pleased to hear 
that I have got the Montreal post and so start up n 


life as a Professor with £500 a year and an 
unlimited prospect of work” Ib 1s easy now to 
envisage this unlimited prospect of work Durmg 


his previous two years at Cambridge, Rutherford had 
worked unde: the direction of J J Thomson on the 
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celebrated mvestigations 1elating to the conduction 
of electricity through gases, which later resulted m 
Thomson’s discovery of the electron Shortly after 
Becquerel’s discovery of the blackening of photo- 
graphic plates by salts of uranium, ıb was shown that į 
these salts had also the property of makmg gases 
conductors of electricity Rutherford had already 
investigated some of the properties of these supposed 
radiations from uranium and thorium compounds 
The problem was one of incredible difficulty and 
complexity <A large number of distmet, and, at that 
time, unrecognized phenomena were mvolved m the 
experrments Thus, two types of radiation, the a- and 
B-rays, were emitted from these substances The rate 
of emission of the radiation from each substance 
decayed according to an exponential law The pro- 
cess of radioactive decay gave rise to new substances 
which were also radioactive and which decayed at, 
different rates, m some cases these product mbd. 
stances were gases which, under the influe g 
draughts, gave rse to wildly inconsistent r 
Futhermore, the radioactive decay of these $ 
emanations formed radioactive deposits upor, 

of the apparatus, giving thereby the possibtxa—_ 
further meonsistencies One saving feature of the 
phenomena was the fact that m some cases bodies 
with different radioactive properties possessed dif- 
ferent chemical behaviour By a series of investi- 
gations, brilliant both m conception and execution, 
Rutherford and Soddy, within three years, laid down 
the basic principles underlying these phenomena and 
put forward, with incontrovertible evidence, therr 
theory of “radioactive change Radioactive 
change, therefore, must be of such a kind as to 
involve one system only the changing system 
must be the chemical atom in radioactive change 
the chemical atom must suffer disintegration” 

This great work, which not only destroyed the 
concept of the permanence of atoms, but also made 
clear the laws according to which certain atoms are 
transformed spontaneously from one species to 
another, formed the dominant theme of Rutherford’s 
work during the Montreal period By 1904, the 
general principles had been apphed with great skull 
to the successive decay products of the radium family. 
The nature of the genealogical tree for a connetted 
series of radioactive decay products was put forward 
in a form which has not since required substai 
modification Its difficult even nowadays to uma, 
how such a complex range of phenomena could É 
been separated and systematized m so short a th _ 
Rutherford was destined later to obtam results of 
even greater importance and generality, but ıb 18 
probable that this phase of his work represents the 
most brilhant piece of imagmative expermmeniation 
ever performed in the history of physical science 

After nine years at Montreal, Rutherford accepted 
the Langworthy chair of physics m the University of 
Manchester Here, ın collaboration with Geiger, then 
a young assistant, techniques were developed for the 
detection of individual atomic particles ‘This was to 
have a far-reachmg effect upon future work In 
expermments using these techniques upon the scatter- 
ing of the «-particles from radioactive substances by 
very thin metallic foils, 1b was observed that on very 
rare occasions some of the «-particles were scattered 
through large angles Rutherford’s grasp of the 
fundamentals of his subject, combined with his great 
imaginative insight, stimulated him to pursue this 
trivial clue which so many would have neglected 
He found ıt possible to reconcile the observations 
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only with a concept of the atom as possessing a 
massive minute nucleus The law of scattermg which 
followed mathematically from this assumption was 
worked out, and, within a few months, accurate new 
experimental results were availeble which confirmed 
the hypothesis m minute deta! The planetary 
model of the atom was m this way first established 
The subsequent application of quantum mechanical 
principles by Bohr to the Rutherford atom model 
gave a comprehensive description of the optical 
spectra of the elements Moseley’s brilhant mvesti- 
-TaN on the X-ray spectra of the elements gave 
syed tthe concept of atomic number and system- 
snooseshe applieability of Rutherford’s atom model 
© sms? whole range of natural elements 
yo orange once said that Newton was not only the 
test genius who ever lived, but also the most 
unate, ‘for there ıs but one universe, and ıt can 
pen to but one man m the world’s history, to be 
‘the mterpreter of its laws” Rutherford’s achieve- 
ment 1n revealing the character of the infinitely small 
atomic world, and the far-reaching consequences of 
this and his other work upon all fields of physical 
science, must surely give him place with Newton as 
the greatest physicists of all tume 
Despite serious interruption of his scientific work 
by the First World War, Rutherford had, by 1919, 
published the results of yet another epoch-making 
discovery Followimg upon his discovery of the 
atomic nucleus, Rutherford made experiments to 
probe the nature of this mimute nucleus by bom- 
bardimg matter with the a-rays from radioactive 
substances In such experiments he showed con- 
clusively that when nitrogen was bombarded with 
a-rays there occurred a rare but definite emission of 
fast hydrogen nuclei. This was the first occasion 
upon which controlled transmutation of matter was 
successfully accomplished Shortly after this dıs- 
covery, Rutherford succeeded Su J J Thomson as 
Cavendish professor of experimental physics at 
Cambridge, and ıt was ım the Cavendish Laboratory 
that the mam part of this third great phase of his 
work was carried out In collaboration with Ohad- 
wick, the earher experiments were repeated and 
extended to many other elements Convimemg proof 
was given that atomic transmutation could, in fact, 
abe effected by these means During the subsequent 
decade a multitude of other experiments, which, by 
normal standards, would rank as highly important, 
were carried out by Rutherford and his collakorators 
The final climax of this work came, however, mn 
the year 1932, followmg a period of intense progress 
in techniques. In that year, Chadwick, workmg at 
the Cavendish Laboratory, discovered the neutron, 
and Cockcroft and Walton succeeded in disintegrating 
the hthrum atom by artificially accelerated protons 
These two great achievements carried out m Ruther- 
ford’s laboratory owed much to his direction and 
encouragement In his Bakerian Lecture before the 
Royal Society ım 1920 Rutherford had postulated the 
existence of a neutron and successfully given an 
uncannily correct prediction of 1ts properties In 
this same Lecture he concluded, “The existence of 
such atoms [neutions] seems almost necessary to 
expla the building up of the nuclei of heavy atoms” 
Thus, with typical imsight, he foreshadowed the 
present nuclear model ın which neutrons and protons 
constitute the elementary structural units The 
experiment which effected the entuely artificial dis- 
integration of lithrum by Cockcroft and Walton was 
carried out at Rutberford’s direct mstigation The 
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dream of the alchemists had at last been realized, 
and although, of course, there were many co-workers 
in the final stages of this work, ıt 1s clear that 
Rutherford was the outstandmg genius responsible 
for the basic conceptions and also for personally 
oor eng by far the greater part of the experimental 
wor 

Rutherford died ın 1937, and therefore did not live 
to see the great technological developments which 
have extended this work to macroscopic quantities 
of matter and made possible the utilizetion of the vast 
store of nuclear energy for the benefit of man If, 
as we all hope, these possibilities are not frustrated 
by political error, Rutherford’s part in brmgmg the 
forces of Nature to the useful service of man will 
surely rank supreme 

Durmg Rutherford’s hfetuzme the problem of 
atomic structure was completely solved, and the 
outstanding problem im regard to the constitution of 
matter now lies ın the study of the structure of the 
nucleus revealed by his experyments Despite the 
great amount of work which has been done, this. 
latter problem so far seems to lack entirely the 
elegant simplicity which the genius of Rutherford 
made sufficient for the description of the atom This 
may, of course, be a fundamental consequence, but 
those who knew Rutherford well have added cause 
to regret the absence of his leadership in these 
momentous years 

At a recent conference on nuclear physics, held at 
Oxford, Niels Bohr, in the concluding address, sard 
“This gathermg would not be complete without 
remembering the one who was so loved and respected 
by each one of us who knew him, the one who not 
only discovered the nucleus of the atom, but who 
revealed the transformations which ıb can undergo, 
and finally guided the researches which mede ıb 
possible to effect these transformations under con- 
trolled conditions Out of his work has grown the 
whole of this great subject of nuclear physics with 
its far-reaching potentialities’? To a gathering of 
physicists drawn from all parts of the world, Bohr 
did not find 1t necessary even to mention the name 
of this one man P I Der 





HUSSERLIANA 


Cartesianische Meditationen und Pariser Vortrage 
Von Edmund Husserl! Herausgegeben und em- 
geleitet von Prof Dr S. Strasser (Husserliana, 
Band 1) Pp xxxi+244 10 guilders. 


Die Idee der Phanomenologie 
Funf Vorlesungen Von Edmund Husserl. Heraus- 
gegeben und emgeleitet von Walter Bieme] (Husserl- 
sana, Band 2) Pp x1+94 3 90 guilders 

(The Hague Martinus Nijhoff, 1950 ) 


O attempt a review of the work of an out- 

standing figure of a marked philosophical period 
is & responsible task at any time If his thought 1s 
difficult, and m part even obscure, the emphasis 
should perhaps be upon elucidation and, to a lumited 
extent, upon re-statement For such a one as Edmund 
Husserl, however, little of this traditional simpli- 
fication 1s feasible he was a sublime artist ın the 
realm of pure thought. Nobody could expect him to 
be other than completely mdividualisiic and what 1s 
occasionally—and not unaffectionately—called ‘1m- 
possible’ 
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But what matters now, some twelve yeais after 
his death, 1s to realize that he left. some forty thousand 
pages of manuscript unedited, and in a shorthand of 
hissown The whole learned world can do little more 
than stand amazed at the faith, hope and charity of 
the University of Louvain, and associated academic 
bodies, ın establishing a special foundation (Husser]- 
Archiv) to deal with these unique papers, and now 
to issue them, after long years of toil, for the benefit 
of students and scholars of phenomenology When 
the perils of some five years of enemy occupation are 
added to the story, the magnitude of this labour of 
love can ın some measure be assessed On a brief 
visit to Louvain in 1948, I was enabled to see the 
work ın progress, and to hear about ıt at first hand 
No privilege could have been greater 

Of the two statoly volumes now published, the 
first, edited by Prof S Strasser, of Niymegen, con- 
tams essentially the four lectures which Husserl gave 
at the Sorbonne in February 1929 This set may be 
considered as the precursor of his more widely known 
“Cartesian Meditations” A survey of the course, by 
tho master’s own hand, follows Prof R Ingarden, 
of Cracow, was in touch with Husserl concerning 
these lectures, and a selection of his notes 1s added 
The ‘Meditations’ derive their importance from the 
fact that they contam the basic Systematik for a 
transcendental phenomenology, and a first poimter 
to the place of metaphysics ın the new science To 
the author, they were vital or, as he says, “the chief 
work of my lıfe” Husserl ıs here largely concerned 
with the mfluence of empathy, or the way in which 
the experience of other minds may 1mpimge upon our 
own Fo him there is no alternative path to the 
constitutive phenomenology which he seeks ın all its 
fullness It 18 significant that, ın this connexion, the 
loss of the world must be faced This happens by 
reason of the necessity for “reduction” (to be ex- 
plained later), though afterwards ıt may be possible 
to recapture it ım an all-pervading self-conscious- 
ness 

In passages of this kind, it is clear to what depths 
of insight Husserl had penetrated ‘““That which thou 
sowest 1s not quickened except it die”, applied 
originally to all human endeavour, means for him 
the “tabernacling of truth” ın the self It is but an 
example (there are several others), patent or latent, 
in the author’s writings as a whole, of the way m 
which phenomenology increases the resolving power 
of the mind The analogy in optics would be that, 
beyond the limit at which useful magnification has 
been reached, further information is only obtamable 
by decreasing the critical separation, and providing 
brightness enough to stimulate photopic (and 
ineidentally chromatic) vision In an epistemological 
process somewhat akin, we are saved from the 
agnostic state of being forced to admit that objective 
truth 1s for ever beyond us Perhaps ıt should be 
mentioned at this pomt that by no means all those 
who have at one time or another sat at the feet of 
Husserl accept his later transcendental idealism 
inherent in the “Cartesian Meditations” Something 
of a revolt can even be discerned earlier ın connexion 
with “Die Idee”, to be discussed later Meanwhile, 
the whole psychological state and development of 
the philosopher’s own mind must be appreciated 
before any judgment 1s permissible ın the case of one 
wholly possessed by the ideal of a presuppositionless 
structure 

Volume 2, “Die Idee der Phänomenologie”, 1s the 
devoted work of Dr Walter Biemel m editing and 
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arranging the text It comprises essentially the five 
lectures which Husserl delivered at Gotimgen in the 
spring of 1907 They reveal clearly that the master 
was mtent at that tıme upon the core of his idealism, 
six years earlier in fact than some commentators 
would allow But to grasp the meaning of this course, 
1b 18 necessary to understand something of what had 
previously happened, something indeed so potent as 
to shake the philosopher’s entire bemg This was no 
less than the humilation of bemg rejected for the 
professorship at Gottingen, after having recerved the 
recommendation of the Ministry of Education for the 
chair That such a setback should come some six 
years after the appearance of the first edition of the 
“Logical Investigations” generated ın Husserl’s mind 
such cold blasts of doubt as to force him to ask him- 
self the question wherem lay his title to that cage 
philosopher Nevertheless, out of evil came good 
turning-point had been reached, and the world 
scholarship was to be enriched by a forging of a tool, 
if not entirely new at least more accurately tempered 
for its task than any device previously fashioned 
This was no less than Husserl’s famous éroyy, or 
rather his particular version of ıt To understand ıt 
1s to ject a pseudo-metaphysical meaning into the 
common English equivalent ‘epoch’ Originally taken 
to refer to the transit of a star, 1t became associated 
with the concept of suspense, or the state of affairs 
at the highest point, just before the beginning of 
decline Perhaps the almost perfect verbal ımage is 
to ‘hover , and this 1s exactly what Hussei] intended 
to do in his suspension of judgment of transcendentals, 
which has also been called ‘bracketing’ As I have 
pointed out on a previous occasion, this process of 
mcomplete elmmation does not necessarily preclude 
the act of enmeshing again, once the need for waiving 
has become less coercive In other words, entities so 
treated are not automatically assumed to have passed 
for ever beyond recall Husserl uses this machmery 
in place of the universal doubt of Descartes 
Broadly, the phenomenological éroyn 18 a more 
robust method of handling jyudgments—which are 
not for us to assess—than the roughly simular artifice 
used by the School of Sceptics m the third and fourth 
centuries B C 

The problem of how objects are constituted, and 
the connexion with consciousness, 1s the kernel of ' 
these lectures The method of phenomenologica 
reduction 1s itself the approach to transcendental 
means of contemplation In the end, this technique 
convinced Husserl that ıt was the foundation of all 
science and epistemology Dr Biemel makes a brief 
mention of the lecture on “thing-hood”, a veritable 
tour de force which Husserl’s pupils failed to under- 
stand, at any rate at the time The difficulties proved 
too great 

Phenomenology ıs more than an academic study 
for those who embrace ıt and follow faithfully 
wherever it leads, ıt offers a life to be lived, and a 
goal for which to strive Yet the Husserl-Archiv is 
in no way committed to ıt ın principle or m practice, 
as Dr H L van Breda in his preface 1g at pams to 
make clear It ıs solely to the abounding dis- 
interestedness of that foundation, and the dis- 
tinguished work of its publishers, that we owe this 
gift to scholarship, and maybe—in however slight a 
degree—to the healing of the nations 

In August 1914, the late Lord Grey of Fallodon 
made his memorable remark to the effect that the 
lights of crvilization all over Europe were going out 
In very truth, they have never been rekindled much 
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beyond a fitful fheker ever since. But however that 
may be, from Louvain has now come this bright 
beam, Uluminating, as it were, the clouds of to-day, 
i scanning them as with a searchlight 


F I QG RAWLINS 


EXCHANGE AND CEREMONY 
AMONG AUSTRALIAN 
ABORIGINES 


Economic Structure and the Ceremonial Exchange 
~ Cycle in Arnhem Land 
{By Dr Donald F Thomson Pp vi+106+11 plates 
~ (Melbourne and London Macmillan and Co, Ltd, 
(1949) 12s 6d net 


T has been known for a long time that the social 
life of the Australian aborigmes is not as simple 
as their primitive technology might suggest But ıt 
1s only gradually that even anthropologists have 
realized how complex and how important to them 
are their ceremonial exchange cycles Articles m 
great variety, such as spears, boomerangs and shields, 
red ochre and other pigments, pearl-shell ornaments, 
pounding and grinding stones, beeswax, even nar- 
cotics from species of Dubowsia and N«cotana, are 
passed from hand to hand and travel immense 
distances, sometimes hundreds of miles from the 
place where they were produced This exchange 
fulfils very 1mportant economic functions But ıt 
has wider interest, too The process ıs rarely one of 
barter, ıb ıs one of gift and counter-gift, with 
elaborate ceremonial Repayment 1s often not 
ummediate, but delayed, ın a credit system which 
has ritual as well as economic sanctions There 1s 
obligation not merely to repay, but also to give, to 
maintain the social ties and to keep up the status of 
the giver The exchange 1s not random, with anyone 
who is willing, but takes place as a rule between 
regular partners ın different groups, who may keep 
this relationship for life Such long-period linkage is 
helped by the fact that kmshrp provides a common 
, basis for partnership The exchange therefore 
expresses and reinforces kinship ties and 1s part of 
a general social fabric 
Dr D F Thomson has made here a valuable 
contribution to this whole study He knows Arnhem 
Land very well, from several expeditions, and has 
given an authoritative account of the way m which 
the aborigines there use their resources with care and 
skill, and augment them by ceremonial exchange of 
an intricate kind In some craft usages, such as a 
specialized type of fish trapping, the people follow 
patterns believed to have been laid down by the 
totemic ancestors of a group, and restrict the dis- 
tribution. of the process or the article from a pious 
belief ın the importance of group solidarity Yet 
many other kmds of goods are ın constant circulation, 
such as flint spear-beads, human-hair belts, opossum- 
fur aprons, fighting clubs, and calico and various 
kinds of iron goods Many of these types of specialized 
„artefacts must have been used for centuries in a 
traditional exchange system But it is part of Dr 
Thomson’s thesis that a new impetus was given to 
the exchange cycle by contact of the Arnhem Land 
aborigines with visitors from Macassar and neigh- 
bouring Indonesian areas, who brought cloth, iron 
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tools, tobacco, bottle glass and other foreign articles 
durmg a period of about two hundred years The 
whole exchange takes place along fairly definite trade 
routes From the point of view of any one participant, 
each type of object must be handed on ın the direction 
opposite to the one from which ıb was acquired Each 
person acts as a clearing house for a short trme, then 
passes the goods on to his partners in the appropriate 
direction The result 1s a complex system of move- 
ment and counter-movement of objects, making an 
enormous network of relationships between people 
The canalization of the exchange flow has its own 
terminology, reference being made to direction some- 
what after the style of ‘quarters’ of the compass 
The result 1s fascimating reading, with the various 
ceremonial threads skilfully disentangled 

Good as much of the analysis 1s, ıt omits discussion 
of important problems No information is given 
about exchange-rates, yet this might have helped to 
elucidate the rather nebulous account of the relation 
between economic and ceremonial factors A canoe- 
maker is paid in bundles of spears, baskets and 
tomahawks, by gift, and liberally But we are not 
given any idea of the value of these things relative 
to other objects ın the system ‘There are no data 
about velocity of circulation—it would have been 
relevant to understandıng the relative demand 
situation to know how long it takes representative 
objects of different types to travel across the region 
To estimate the volume of exchange would not have 
been easy But some data could doubtless have been 
given about the kinds and amounts of goods passing, 
say, between two partners ın the course of a year, 
or inwards to and outwards from a camp It 1s 
mentioned that one man who was a consistent 
informant of Dr Thomson’s was a very active 
participant ın exchange This suggests that there 
were others less active Since the obligation to 
exchange ıs represented as beimg so strongly sanc- 
tioned, an analysis of the reasons for more or less 
participation would have been useful The prestige 
gained from acting as a middleman, especially in 
handling goods of the type obtained from the 
Indonesians, 1s noted But no consideration is given 
to the question of any middleman’s profit This 
would stiike any economist as a most likely incentive 
to exchange, especially since Stanner! has pointed 
out, for another region to the south-west, that there 
is a practice of ‘milking’ some objects, such as lumps 
of red ochre or beeswax, when they pass through 
one’s hands As a final pomt, while ıt 1s true, as 
stated in the book, that no definitive account has 
yet been published of the economic exchange of the 
Australian aborigmes, mention might have been 
made of McCarthy’s useful synopsis? 

The book ıs thus not as helpful as 1t might have 
been on the quantitative side, and to this extent has 
its lumitations for the theory of primitive exchange 
But it gives a vivid picture, ın a not too technical 
form, of the workaday life of these aborigines, and 
the way ın which this is mtegrated with their kinship 
system and their ritual system Good photographs 
ulustrate major crafts, and two maps show the 
workings of the ceremonial exchange system 
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Frontiers in Colloid Chemistry 

Edited by R E Burk and Oliver Grummuitt 
(Frontiers m Chemuistzy, Vol 8: Published under 
the auspices of Western Reserve Unrversity ) Pp 
x+157 (New York and London Interscience 
Publishers, Inc , 1950) 32s 


HIS volume, the eighth, will be the last of this 
well-known series to appear, due to “the fact 

that ıt has become increasingly difficult to obtam 
outstandmg speakers on the condition that ıb 1s 
necessary to write a chapter in a form suitable for 
publication” Many will hear of this decision with 
regret, for there 1s no doubt about the success of the 
earlier volumes of “Frontiers m Chemistry” in their 
avowed. object of assisting chemists to keep abreast 
of modern developments Unfortunately, the present 
volume ıs handicapped by an unduly long time- 
interval between publication and the giving of the 
lectures The paramount mportance of rapid pub- 
lication 1s underlined by the footnote to Prof H § 
Taylor’s article “Since the lecture was given 
[February 23, 1945] rapid developments ın the science 
of adsorption phenomena have made necessary a 
complete revision of the material previously pre- 
sented What 1s here published ın book form may be 
regarded as representative of what the writer might 
have said xf the lecture had been delivered mm October, 
1948 ” Not all the other lecturers have attempted 
such a drastic revision, thus further emphasizing the 
lack of uniformity in presentation which 1s mevitable 
m any composite volume 

The six topics covered, given by physical chemists 
too well known to need introduction, are as follows 
“The Role of Adsorption ın Colloid Science”, by 
H § Taylor, “Frontiers ın Chromatographic 
Adsorption Analysis”, by H H Stram, “Ion Ex- 
change with special reference to Synthetic Resms”, 
by R J Myers, ‘Sedimentation’, by V R 
Damerell, ‘Colloidal Electrolytes, Wetting Agents 
and Detergents” and “Organisation of Crystals and 
Micelles of Soap, Solubilisation and Detergency”’, 
both by J W McBain 

Prof Taylor deals with adsorption on solids with 
special reference to the forces operative between solid 
surfaces and gases This article 1s one of the best ın 
the series, the subject ıs developed ın a logical and 
interesting form, and the references give a balanced 
picture of the major contributions to the topics under 
discussion 

The survey of chromatographic adsorption analysis 
presented by Dr Strain covers a very wide field, with 
a consequent sacrifice of depth of treatment A 
reader new to the subject will undoubtedly find this 
a very valuable introduction , but with the present 
widespread use of chromatography there must be 
many who would have preferied a detailed discussion 
on a more restricted basis 

The subject of 10n exchange has developed con- 
siderably in recent years with the mtroduction of the 
synthetic resin-type of exchanger Dr Myers gives 
a general review of recent work, the treatment 
evidently presupposing little previous knowledge of 
the field The reviewer would disagree with the 
writer on certain pomts, such as the statement (p 67, 
Chart 4) that the adsorption layer consists of “a thick 
layer on surface of solid [sedimentation volumes)” 

Dr Damerell reviews recent investigations on the 
phenomena associated with sedimentation under 
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gravity or centrifugal forces Certam parts could 
probably have been omitted with advantage, for 
example, the account of the ultracentrifuge optical 
systems would, ın the absence of any diagrams, , 
mean little to someone unfamihar with the subject > 
Apart from this criticism, the field 1s well covered” 
both ın the text and from the pomt of view of 
references 

The concluding two articles by Prof McBain 
reflect the delay ın publication to a striking degree 
Recent advances m the general realm of soaps and 
detergents have outmoded so much of their contents 
that a reader unfamiliar with the field will acquue 
many false 1mpressions 

Most chemists will find some sections of this book 
of interest and of value, but few will find ıt of 
sufficient worth to warrant purchase for their private 
libraries 


THE STRUCTURE OF SOCIETY 


Social Structure 

By Prof George Peter Murdock Pp xix+387 
(New York The Macmillan Company, London 
Macmillan and Co , Ltd , 1949) 33s 6d net 


HE social sciences are often criticized on the 
ground that, so far as the form and content of 

social relationships goes, they are mtwitional rather 
than objective in their methods, that their con- 
clusions are limited in significance to the conditions 
of a given time and place, and they are fundamentally 
lackmg ın generality It 1s ın order to give them a 
basis of hard fact that the Cross-Cultural Survey of 
the Yale Institute of Human Relations was created, 
and Prof QG P Murdock’s work affords a most 
interesting example of the uses to which the elaborate 
information meluded in the Survey concerning some 
hundred and fifty human societies can be put 

The present work ıs an attempt to show how the 
various parts of a total of two hundred and fifty 
societies interlock functionally, and to demonstrate 
that certain characteristics can be made the basis of 
useful classification Statistical methods have, for 
example, been used to unravel the mysteries of kin- 
ship terminology, and the conclusion has followed that 
the permutations and combinations of the elements 
of social organization ‘‘conform to natural laws o 
their own, with an exactitude scarcely less striking 
than that which characterizes the permutations and 
combinations of atoms m chemistry or genes m 
biology” This has led to the formulation of a number 
of postulates and theorems which will arouse much 
discussion among anthropologists ` 

Prof Murdock ıs, however, no mere classifier, 
content to leave the formulation and criticism of 
hypotheses to others Although more attention 1s 
paid in his book to the analysis of the formal structure 
of the societies with which he deals, he enters the 
field of interpretation at many pomts In the section 
devoted to meest taboos, for example, he examimes 
the criticisms which have been made against Freud’s 
treatment of the subject and builds on this a pene- 
trating study of the possibility of constructing an 
adequate explanation of the function of taboos 
associated with remoter relatrves The mtellectual 
tools of four separate systems of social science theory ` 
—psycho-analysis, sociology, psychology and cultural 
anthropology—are thus brought mto simultaneous 
use <A most attractive field for collaboration 1s 
opened up in this way T Smery 


‘ 
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The Social Sciences 

A Problem Approach By Prof Paul A F Walter, 

Jr Pp wu+357 (New York D Van Nostrand 
j& » Inc , London Macmulan and Co, Ltd, 
1949} 20s net 


Oe of the chief problems which arises in teaching 
the social sciences 1s that they all deal with 
separate aspects of the same subject-matter, namely, 
the behaviour of man m society What ıs now termed 
‘the multi-diserplined approach’ ın the United States 
has brought several of these sciences mto co-operative 
relationship at the higher level of postgraduate study 
and research, particularly so far as sociology, social 
psychology, psychiatry and social anthropology are 
~ concerned The undergraduate student of any smgle 
\socal science, however, 1s still left either m the 
zeesqualid isolation of a single and very mcomplete 
Ri. or floundering m any attempt he and his 
achers may make to discover the boundaries 
between his own specialism and those of others, or 
to determme the extent to which the findmgs of each 
throw light on the problems of all 
Prof P A F Walter has courageously tackled the 
task of outlnmg the contributions which anthrop- 
ology, economics, history, political science, social 
psychology and sociology have made to the study of 
the ways m which social problems come into bemg 
and have assumed an ever-growmg measure of 
importance m the life of the ordmary man Usmg 
what he calls the “Problem Approach” as the centre 
of gravity of his work, he has been able to provide a 
stimulating discussion of the pomts of view of each 
of the social sciences, and ıb 1s particularly suited to 
the needs of the elementary student 
A further merit of the book lies in the fact that ıt 
1s intended to interest the student ın prıncıples and 
methods rather than to serve as a compendium of 
information, like so many other elementary text- 
books The assumption 1s that the teacher should 
supplement 16 with a body of material applicable to 
problems of direct interest to his students If this 
is done, an excellent first-year course could be given 
which would reduce substantially the mtellectual 
hoydenism which 1s deplorably common among 
students of the social sciences TS 


*Multiple-Beam Interferometry of Surfaces and 
Films 
By Prof S Tolansky (Monographs on the Physics 
and Chemistry of Materials) Pp viu+188 (Oxford 
Clarendon Press, London Oxford University Press, 
1948) 18s net 


S the first of a new series of monographs, sum- 
marizing the recent results of academic or 
long-range research on the physics and chemistry of 
materials, this volume describes the optical nter- 
ference techniques developed since 1942 by Prof $S 
Tolansky 
The first four chapters explam the production of 
very sharp monochromatic Fizeau fringes between 
highly reflecting silver films of low absorption, spaced 
only a few wave-lengths apart, llummated normally by 
parallel hght These fringes, when produced between 
an optical flat and a silvered crystal surface, give 
-éontour lines which enable differences m surface-level 
to be measured to 5A or better Crossed Fizeau 
fringes, photographed by double exposure for two 
shghtly different inclinations between the surfaces, 
and frmges of equal chromatic order obtamed with 
white hght and a spectroscope, are powerful exten- 


NATURE 


923 


sions of the basic technique Prof Tolansky describes 
the application of these methods to the surface 
topography of crystals, and also deals with a number 
of other interesting results such as Donaldson’s colour 
filters, the demonstration of phase-change on reflexion 
at a metal surface, and the effect of birefrmgence n 
mica films - 

While the book ıs primarily ımtended for the 
research physicist, 16 gives an excellent account of 
the general theory of thm-film mterference which 
should be valuable to students The half-tone 
reproductions of interferograms are very good 

G R NOAKES 


Advanced Chemical Calculations 
By Sylvanus J Smith Pp vin+454 
Macmillan and Co, Lid, 1950) 17s net 


Y “advanced” the author means “beyond the 

matriculation stage” Accordingly, fifteen of the 
twenty-one chapters deal with calculations concerning 
atomic weights, the partition law, mass action, electro- 
chemistry, volumetiic analysis, problems ın organic 
chemistry and such other subjects required for uni- 
versity scholaiship, intermediate science and simular 
examinations Except for a few m Chapters 5 and 7, 
all problems ın this section (Chapters 1—16) are meant 
to be solved without the use of the calculus In 
Chapter 7 the author mtroduces partial differentia- 
tion, and later on makes frequent use of 1t, especially 
in Chapters 17-21, which deal with maximum work, 
the second Jaw of thermodynamics, the Gibbs- 
Helmholtz equation, concentration cells, standard 
electric potential and Nernst’s heat theorem The 
problems treated ın these last sıx chapters are of the 
type set ın honours degree papers Mr Smith begms 
each chapter with not one, but several examples, 
worked out step by step, with brief running explana- 
tions which betoken the experienced teacher To say 
that m the whole book there are 193 of these illus- 
trative examples 1s to give some idea of the labom 
given to its makmg Each chapter ends with an 
abundance of varied problems for solution In 
addition, there are two long sets of miscellaneous 
numerical questions An appendix contams a brief 
discussion of the significance of partial differentiation, 
several tables mcluding one of logarithms, answers 
to all the numerical questions and an index Mr 
Smith has done a good piece of work and has pro- 
duced a book valuable alike to students and ic 

G 
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Synthetic Methods of Organic Chemistry 

A Thesaurus By W Theilhemer Vol 2 Translated 
from the German by A Ingberman in collaboration 
with the Author Pp xu+324 (New York and 
London Interscience Publishers, Inc, 1949) 60s 


HE character and scope of this work, and its 

position among serial publications on organic 
synthetic methods, have been outlmed in an earlier 
issue of Nature (158, 287, 1946) The German 
edition of Vol 2 was published in 1948 In this 
English translation the author acknowledges his 
indebtedness to various American industrial firms 
which have contributed towards the cost of the work 
because of 1ts value to the chemical mdustry There 
will be no English editions of Vols 3 and 4, but an 
Enghsh key will be appended to the mdex of each of 
them The English edition of Vol 2 contams a 
cumulative index of thirty-eight pages, covermg 
Vols land 2 From Vol 6 onwards 1b 1s proposed to 
publish an English version of each issue JR 
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ROYAL SOCIETY 
ANNIVERSARY ADDRESS BY SIR ROBERT ROBINSON, OM, FRS. 


AWARD OF MEDALS, 1950 
Copley Medal 


HE Correy MEDAL is awarded to Sir James 
Chadwick for his pioneermg researches on the 

constitution of matter 

Sir James Chadwick was in turn the pupil, the 
collaborator, and the colleague of Rutherford, basking 
for a time m the warmth of the radiation from the 
master and then showmg that he possessed fires of 
his own It 1s recognized throughout the world that 
his leadership in nuclear physics has played a most 
important part im the sensational developments of 
sub-atomic science mn the last few years 

In early days he was the first to find the con- 
tinuous spectrum of beta-rays and the first to make 
an accurate measurement of the charge on the 
nucleus 

During the First World War he contrived to 
prosecute some work under the difficult conditions of 
Ruhleben, and on returning to England joined 
‘Rutherford ın significant developments of the latter’s 
discovery of the transmutation of nitrogen brought 
about by alpha-rays He showed that a simular 
decomposition of the atoms of most of the hghter 
elements could be effected These experiments led 
to his discovery of nuclear resonances 

But the gieatest achievement of Sır James, and 
one that ensures that the name of Chadwick can only 
be temporarily and partly Jost in his present dignity 
as Master of Gonville and Caius College, was his 
demonstration of the existence of the neutron 

This discovery 1s transcended ın importance only 
by that of the electron, and ıt has revolutionized our 
conceptions of the structure of the atomic nucleus 
It has also proved to be essential for the modern 
developments of the artificial transmutation of the 
elements, and all devices for the production of atomic ` 
energy are based on the release of neutrons in chain 
processes 

During the Second World War, Sir James took a 
leading part im the scientific direction of nuclear 
research, while his powers of organization, gifts of 
leadership and ambassadorial tact were of the utmost 
value ın promoting efficient and harmonious col- 
laboration ın the international sphere 

A brilliant expermmenter and a sound, but not a 
highly speculative philosopher, Chadwick has made 
contributions to physics and chemistry which are 
fundamental over the whole range of physical science 


Rumford Medal 


The Rumrorp MEDAL is awarded to Sir Frank 
Whittle for his mventions relating to the production 
and application of power 

The Rumford Medal is awarded every second year 
to the author of “the most important discovery or 
useful umprovement which shall be made and pub- 
lashed im any part of Europe on Heat or 
on Light, the preference always being given to such 
discoveries as, in the opimmion of the President and 
Council of the Royal Society, tend most to promote 
the good of mankmd” It ıs peculiarly appropriate, 
therefore, that the Rumford Medal can on this 
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occasion be awarded to one whose inventive genius 
has shown us the way to annihilate the distances that 
separate the peoples of the world 

An-Commodore Whittle started his work on jet 
propulsion of aircraft some two or three years before 
the War His ideas were entirely origimal and 
extremely simple in fundamental conception He 
proposed to take all the air that was necessary for 
the propulsion of aircraft through a compressor, raise 
it to a gh temperature by the combustion of fuel 
and expand ıt through a turbine The expansion 
provides all the energy for the operation of th 
compressor, and the kmetic energy im the exhaust 
gases provides the propulsive effect 

The problems of design to ensure reliability as well 
as sufficient thermal and aerodynamic efficiency were 
so formidable that many engineers thought Whittle’s 
ideas were impracticable, or at least premature 
Whittle, however, persevered ın the face of con- 
siderable difficulties, and ıt ıs now accepted on all 
sides that he has developed a form of propulsion 
which is likely to become, with modifications, a 
standard method of propelling aircraft ın the future 

As appears to be the case with many pioneers of 
mechanical engineering, brilliance of inventive genius 
1s coupled in him with great powers of drive, leader- 
shrp and organization Whittle 1s a worthy successor 
of Watt and Parsons Thanks to him, the magic 
carpet ıs no longer a fantasy of an Arabian Nights 
Entertainment 

Royal Medals me 

A Royat MEDAL ıs awarded to Sir Edward 
Appleton for his distinguished contributions to our 
knowledge of the ionosphere 

In 1882 Balfour Stewart predicated an electrically 
conducting layer at high altitudes ın the atmosphere 
in order to explain periodic changes in the strength 
of the earth’s magnetic field Again, m 1901, the 
establishment by Marconi of radio-communication 
between England and Newfoundland led to specu., 
lation about the mechanism of the apparent bending 
of radio-waves round the earth’s surface It was 
shown that this could not be accounted for by dif- 
fraction, and the suggestion independently advanced 
by Kennelly and Heaviside ın 1902, that ıt 1s due to 
the influence of a conducting layer in the higher 
atmosphere, seemed most probable This was not, 
however, generally accepted until Appleton, m 1924, 
gave an experimental demonstration of the reflexion 
of radio-waves between Bournemouth and Oxford by 
a layer estimated to be 90 km above the ground- 
level He also measured the angle of mncidence of 
the down-coming waves 

A few years later he found that this Kennelly- 
Heaviside, or Æ layer, could be penetrated before 
sunrise, and a second layer at a height of 230 km 
was discovered This ıs justly called the Appleton 
layer Further refinements have led Appleton to 
recognize a weakly ionized layer below Æ, termed D,, 
while under some conditions the Appleton layer 
resolves itself into two strata, Fi and F, 

Appleton proved that ionization in the H-layer ıs 
caused by ultra-violet light from the sun, and was 
able to correlate the emission of this hght with 
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sunspot activity. More recently he has made 
important discoveries relating to the emussion of 
radio-waves from the sun 

L The practical importance of these discoveries m 
-the rationalization of telecommunication, especially 
by means of short waves, has been very great 
Moreover, the novel techniques which Appleton and 
his co-workers have devised as tools for their work 
proved fundamental for the development of radıo- 
location and have also been applied ın other fields of 
investigation Appleton has greatly extended the 
power of man to acquire information about remote 
regions, he has demonstrated the existence of 
showers of meteorites that surpass the shooting stars, 
and has been ım correspondence with the moon It 
is remarkable how unswerving has been his course as 

‘ape physicist m spite of so many seductive side- 

reks. 


A ROYAL MEDAL is awarded to Dr Carl Frederick 
Abel Pantin for his distmmguished researches ın the 
comparative physiology of vertebrates 

Pantin’s earher work was concerned with an 
analysis of the physiological mechanism of amceboid 
movement These are the classic studies ın that field 
and form the foundation on which present imvesti- 
gators, usmg new techniques, base thew work There 
followed a series of admurable papers on the nature of 
excitation and inhibition ın the muscles of Crustacea, 
which led to a detailed comparison between the 
physiology of muscular contraction im the arthropods 
and in the vertebrates 

In more recent years, Pantin has turned to a 
totally different neuromuscular system, that which 1s 
controlled by the primitrve nerve net His studies on 
the nerve net of Ocelenterates can properly be 
regarded as a landmark in the history of the neuro- 
physiology of the lower animals Prior to the 
publication of his first paper, the relationship of the 
nerve net to the organized central nervous system of 
hıgher animals was extremely ill-defined, ıt now 
forms an effective canvas for a generalized picture of 
neuromuscular evolution 

Pantin’s analysis follows on his discovery that the 
nerve net never responds to a single excitatory shock, 

showever strong, but to a series of shocks the efficacy 
+ of which depends on their number and on the time 
mterval between them Each excitatory shock 
elicits a single excitatory ımpulse ın the net , but the 
“net does not conduct unless the original shock is 
followed by others at appropriately short mtervals 


No decrement occurs during conduction, but each’ 


group of muscles responds to a series of shocks- of 
characteristic number and tıme interval Each group 
of muscles can therefore be brought mto action by 
experimental means 

These studies have also provided an understanding 
of the mechanism of muscular co-ordmation in the 
normal mtact anımal Drfferent regions of the net 
conduct at different rates, some bemg as slow as 
10 cm per sec, others as high as 2 or 3 metres per 
sec The study of each of these tracks has made ıt 
possible to present. a comprehensive and convincing 
picture of the normal behaviour of the animal 
Pantin’s leadership in this field of work has been 

“widely acclaimed for more than twenty years 


Davy Medal 


The Davy MEDAL is awarded to Sir John Lionel 
Simonsen for his distinguished contributions to the 
chemistry of the essential ous 
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` Over a period of about forty years, Srmonsen has 
busily explored the rich field of the plant hydro- 
carbons and their oxygen derivatives In more than 
two hundred memoirs he has deseribed the isolation 
of new members of this group, the determination of 
their molecular structures, and related synthetic 
experrments In some cases he has discussed the 
mode of formation of these plant products in vwo 
Thus ın 1920 he discovered the first naturally occu- 
ring representative of the bicyclic hydrocarbon 
carene, namely, d-A*-carene from Pinus longifolia 
His hypothesis that the only known ‘meta-terpene’, 
D-sylvestrene, was an artefact originatimg during its 
process of isolation from carene received later con- 
firmation after his discovery of A*-carene m the oil 
from Pinus sylvestris Afterwards, ın the 011 from the 
grass Andropogon Juwarancusa, he found a third carene 
derivative, A‘t-carene, along with the ketone, D- 
piperittone This led him to the conclusion that the 
carene types of hydrocarbon are formed in Nature 
from the alcohol prperitol, which also occurs in the 
above grass 011 Apart from one further representative 
found in the oil from Zera Smithw, no other 
derivatives of carene have ever been discovered. 

Simonsen made the first observation of the natural 
occurrence of «-thujene, which he found in the ol 
from Boswellia serrata He was also the first to record 
the occurrence ın Nature of sesquiterpene ketones (m 
the ol from Hremophila Mitchels), and in a brilliant 
series of experiments he was able to assign structural 
formule to them and to prove that they furnished an 
exception to the ‘isoprene rule’, although givimg rise 
to eudalene on dehydrogenation A further such 
ketone, D-cyperone, was isolated by him later and 
found also to be a eudalene derivative This was 
synthesized, and for the first time ıt was shown 
in this synthesis that an angle-methyl group could 
be completely eliminated ın a dehydrogenation 
process 

Further investigations were concerned with the 
sesquiterpenes such as longifolene, the caryophyllenes, 
curcumenes, santalols, and lanceol Simonsen was 
the first to observe the existence ın Nature of the 
§-diketones, among which are angustione and its 
derivatives 

Simonsen’s authoritative position in this important 
field of work has been widely recognized and he is 
the author, with several collaborators, of a three- 
volume treatise on the subject 


Darwin Medal 


. 


The Darwin Mepat is awarded to Prof Felx 
Eugen Frisch for his outstanding contributions to 
the study of the Alge 

Fritsch’s earlier memoirs were concerned mainly 
with the mvestigation of algal periodicity, and his 
studies of seasonal changes im the algal floras of 
streams and ponds played an importent part in 
laying the foundations of modern algal ecology ‘In 
the domam of algal taxonomy he has not only 
investigated the flora of British fresh waters but also 
has materially added to our knowledge of the algal 
floras of many parts of the world, among which 
special mention should be made of his memoirs on 
the freshwater Alg of Africa He has made notable 
contributions to our knowledge of the morphology 
and evolutionary trends ın the algal phyliim and it 
is true to state that he has done more than any other 
to develop scientific algology ın Britam His revision 
of West’s “British Freshwater Alge”’, published in 
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1927, was so radically extended as to constitute well- 
nigh a new work and throughout bore witness to his 
own contributions The two volumes on “The 
Structure and Reproduction of the Alge”, which 
appeared in 1935 and 1945 respectively, are charac- 
terized by an unusual breadth of knowledge extending 
over the entire field of freshwater and marine Alge , 
they established his reputation as a leading algologist 
of the world The Freshwater Biological Station at 
Windermere was brought into being as the result of 
his efforts, mitiated prrmarily because of his mterest 
in algal ecology 

His work 1s notable alike for its thoroughness and 
accuracy, and has provided a stimulus to research ın 
this domam which has been effective in many parts 
of the world 


Hughes Medal 


The HucmEs MEDAL 1s awarded to Prof Max 
Born for his distanguished contributions to quantum 
mechanics 

Born has made many umportant contributions to 
theoretical physics, ın particular to the theory of 
relativity, the theory of the crystal lattice and to 
non-linear quantum electrodynamics In the years 
1923-25, he was actively engaged in the study of 
quantum theory applied to atoms and molecules and 
their response to outside influences The tool in this 
work was the use of Fourier amplitudes and the 
action and angle variables of classical mechanics, 
which, with the correspondence principle, gave 
expressions for observable quantities The work on 
aperiodic phenomena contains the calculation of 
transition probabilities, and foreshadows the later 
work on collision processes 

When Heisenberg in 1925 proposed a direct calculus 
for handling the quantum amplitudes, based on a 
generalization of the correspondence principle apphed 
to the classical Fourier amplitudes, 1t was Born who 
recognized ıt as the mathematicians’ matrix calculus 
In collaboration with Heisenberg and Jordan, Born 
developed the matrix mechanics into what 1s essen- 
tially its final form and apphed ıb to the elucidation 
of many physical problems of umportance ın atomic 
and molecular physies 

Followmg the recognition by Schrodinger that the 
content of wave mechanics was identical with that 
of matrix mechanics, Born analysed collision pro- 
cesses by wave-mechanics, thereby liking up with 
his previous work on aperiodic phenomena He 
showed that the physical interpretation demanded 
that the squared modulus of the wave function 
should be considered ın terms of probability and not 
as a continuous distribution of charge, as had been 
supposed by Schrodinger This work also contains a 
method of evaluating collision cross-sections by suc- 
cessive approxumations, of which the first is the now 
famous Born approximation 

In collaboration with Oppenheimer, Born treated 
the wave mechanics of molecules, giving the formal 
justification for the separation of the motion mto 
three parts, electronic, vibrational and rotational 
He also placed the adiabatic prmerple of Ehrenfest 
on the footing of a deduction from quantum mech- 
anics, thereby fillmg a gap m quantum statistical 
mechanics 

His work, of which only a small part has been 
mentioned, has been characterized by profound 
insight and has always been clearly related to 
problems of the real physical world 
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A NEW SCIENCE CENTRE IN LONDON 


A year ago I stated that 1t might be possible at 
this anniversary meeting to discuss the course taken 
by our negotiations with the Government on the. 
most important of our current activities, namely, the 
improvement of the accommodation of the scientific 
societies This hope has been fulfilled, and ıt can be 
announced with confidence that very substantial 
progress has been made All the fundamental aspects 
have been agreed in principle and, 1f we are now to 
be disappointed, ıt can only be as the result of some 
grievous calamity 

In his presidential address of 1948, Sir Henry Dale 
gave a full and most interesting account of the 
history of the housing of the Royal Society He 
directed attention to the whittlng down of our 
earlier prospects at Burlington House and to the fact 
that our quarters here were found to be madequinil 
so long ago as 1900 His address concluded with an 
eloquent reminder of the essential part played by 
science in our national life and m defence, and he 
pointed out that 1t was the duty of scientific men to 
advance early claims for the conditions which will 
make ıt possible for them to discharge their responsi- 
bilities to the country, and on the higher plane, to 
make the most effective contributions to knowledge 
and human prosperity and happiness 

At that time the better use of Burlington House 
was not considered impracticable, but failing that, a 
plea was advanced for the re-vitalization of a project 
of 1851, the establishment of a Science Centre m 
London Sur Henry’s last sentence was the following 
“I think that we have the right to expect that 
the home of science, ın this capital city, will have a 
dignity symbolizing its value to the nation and the 
empire, and enabling us to hold up our heads in 
the company of other countries, whose scientific 
academies, not more famous than ours, have so long 
been housed more worthily, and with a more generous 
recognition of their due place i an enlightened 
people’s scale of values” 

On October 13, 1944, Mr C R Attlee, then Lord 
President of the Council, Sir John Anderson, Qhan- 
cellor of the Exchequer, and Lord Portal, Minister of 
Works, recerved a very representative deputation 
from the learned societies of London The mam) 
object was to bring to notice the needs and claims 
for accommodation of the societies which aim at the 
promotion of the independent advance of the funda- 
mental sciences This was supported by references 
to the historical background and to the actual needs 
of the societies, which had quite grown out of their 
shoes 

The members of the deputation were assured of 
the interest of the Government in their submissions, 
and a memorandum was drawn up by Sir Alfred 
Ege:ton. This stated that the result of the meeting 
with the Mmusters was that Sır Henry Dale was asked 
to submit the needs of the scientific societies mm 
quantitative form, and that the Government would 
then consider what might possibly be done about it 
Many of the detailed suggestions that followed were 
explored by the officers of the Royal Society but 
with no satisfactory outcome apart from the accumu- 
lation of information and an increasmg conviction ` 
that a radical solution of the problem could not be 
found at Burlmgton House 

The Scientific Societies Accommodation Committee 
was set up in 1947 ın order to review the alternative 
schemes that might be suggested and to arrive at as 
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close an estimate as possible of the needs of the 
societies Representatives of the participating 
societies were empowered to communicate directly 
with the officers and councils of their respective 


4. bodies while the Committee as a whole reported to 


~ the Couneil of the Royal Society We have thus been 


In a position to bring all the mterests to a focus 

An exammation of the feasibility of adequate 
extension of facilities in Burlington House, or nearby, 
led to no satisfactory result, and this idea was 
reluctantly abandoned Emphasis then shifted to 
the conception of a Scrence Centre, and ths was 
accepted by the Committee and Couneil as offering 
by far the best solution of our problems 

Various proposals m connexion with particular 


~ sites have been considered, and one of these was so 


ba tly adopted that ıt led to a careful study of the 
irable content of the Science Centre 


Us 
be. far as the scientific societies are concerned, the 


following 1s the agreed present hst of participants 

Biochemical Society , British Assocation , Chemical 
Society, Faraday Society, Geological Society , 
Linnean Society, London Mathematical Society , 
Physical Society, Physiological Society, Royal 
Anthropological Institute, Royal Astronomical 
Society, Royal Meteorological Society, Royal 
Society, Royal Statistical Society, Society of 
Chemical Industry In addition, ıt 1s well understood 
that many of the smaller scientific clubs and societies 
will receive hospitality ın the future under the new 
arrangements, as they do at present and have done 
in the past In general, these very useful and enthu- 
slastic groups, such as the local entomologists and 
the microscopists, do not require offices and can hold 
thew meetings at convenient times by arrangement 

The Society of Antiquaries of London came to 
Burlington House from Somerset House at the same 
time as the Royal Society, and at our mstance It 
was therefore with very great regret that I recerved 
a few weeks ago a letter from the president, Sir 
James Mann, who has been a valued member of the 
Accommodation Committee, to the effect that the 
Society of Antiquaries does not wish to participate 
im the Science Centre I should say that somewhat 
different words were used, but that ıs their content 

y Sir James Mann adds “I should like to express on 

~behalf of this Society our very deep regret that the 
connection between your Society and ours should be 
severed after so many years of close proximity, both 
at Somerset House and at Burlington House There 
was a time when certain distmguished individuals 
filled the office of President of both Societies In 
view of the great advances which modern science has 
made m recent years, it 1s very unlikely that this 
happy situation will occur agam, and the divergence 
between the arts and archeology on one hand and 
the natural sciences on the other will tend to increase 
The Society of Antiquaries feels that 14 must throw 
ın 1ts-lot with the Societies concerned with the 
Humanities, to which 1t 1s more closely bound We 
hope, however, that the cordial relations which have 
always existed between us for over two hundred 
years will remain, even though we may be more 
distantly placed geographically ” 

We are not at all convinced that the gap between 
archeology and the natural sciences will tend to 
increase, but we do most warmly reciprocate the 
brotherly sentiments of the Antiquaries 

Each scientific society was asked, through 1ts 
representatives, to furnish a statement of needs in 
terms of meeting rooms, library space, and offices 
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In addition, common ancillary services were con- 
sidered such as æ congress hall, certain lecture 
theatres, canteen and so forth Allowing for reason- 
able expansion, the fioor-space required was found to 
be 300,000 sq ft 

After these prelummaries had been agreed, we 
sought a second interview with His Mayjesty’s 
Muusters, and on July 7, 1948, a deputation was 
received by the Lord President of the Council, the 
Chancellor of the Exchequer and the Minister of 
Works We were much encouraged by the sym- 
pathetic reception of our proposals, and detailed 
arrangements were made to carry the project to a 
farther stage This resulted in a series of negotiations 
with officials of the Ministry of Works and especially in 
a meeting at Lambeth Bridge House on April 28, 1949 
However, the particular scheme which was then dis- 
cussed lay m abeyance, and was eventually abandoned 

Reverting to the meeting of July 1948, we were at 
that tıme given to understand that the Government 
was prepared to acquire a site and make a contri- 
bution towards the cost of building, but that the 
building must be the societies’ own responsibility 
We pomted out that this would mean indefinite 
postponement, except perhaps for some of the 
societies which have close associations with mdus- 
try, and expressed the hope that the Government 
would late: find ıt possible to reconsider this attitude 
and provide the site, the bwildmgs and rent-free 
accommodation in them 

In the early autumn of the present year we were 
told that the scheme for a Science Centre had made 
great progress An adequate, central site had been 
selected, and the Treasury had most generously 
offered to provide the cost of building, 

In the House of Commons on November 21, in 
reply to questions put by Mr M Phillips Price and 
Sır Wavell Wakefield, the Lord President of the 
Council made a statement as follows 


“I am glad to say that since this matter was raised 
on 5th May last by my hon Friend the Member for 
Walsall (Ma W Wells), ıt has been possible to over- 
come the remaining obstacles for the adoption of the 
long-term proposals originated by the Royal Society 
for a British Science Centre in London To prevent 
any misunderstanding, I must emphasize that ıt will 
be some years yet before my night hon friend the 
Manister of Works can build such a centre, but a 
start will be made on 1t as soon as resources can be 
found, having regard to other urgent claims Pro- 
vision will be made for accommodating withm the 
area the Patent Office and 1ts Library, which will be 
modernized and extended as a first-rate central 
reference library on science and technology 

“Suitable new quarters will be built for the Royal 
Society and for other leading scientific societies with 
their important special libraries, most of which are 
now severely cramped ın the rooms provided for 
them by the Government not far short of a hundred 
years ago in Burlington House, or in other inadequate 
accommodation New offices for the Department of 
Scientific and Industrial Research and other Govern- 
ment scientific organizations will also be provided 
By this means buildings elsewhere will be released 
for other uses, and some economies in building 
requirements will be achieved 

“The Centre will be designed to umprove facilities 
and contacts between scientists and users of science, 
both nationally and mternationally Much detailed 
planning remains to be done, but ıt may be con- 
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venient for the many interests affected to have this 
preliminary advance statement I hope to announce 
the selection of a site as early as possible in the New 
Year, but it will be some time yet before a final 
scheme can be developed ”’ 


In the House of Commons, Mr Price, who 1s 
chairman of the Parliamentary and Scientific Com- 
muttee, assured the Lord President that his answer 
would give great satisfaction to scientrfie societies 
throughout the country and to the Parliamentary 
and Scientific Committee 

A similar statement was made im the House of 
Lords by Viscount Addison m reply to a question 
put by the Earl of Perth 

In the terval between the first communication . 
of this development and the welcome announcement 
of the Lord President of the Council, steps wore 
taken to acquamt the Scientific Accommodation 
Commuttee and officers and councils of the various 
societies with the details of the new project m so far 
as they were known Concurrence was indicated in 
each case, either by a resolution of council or the 
best available equivalent 

Here I must plead peceaw and ask for absolution 
in that I stated in 1948 that the Fellowship of the 
Royal Society would be consulted just so soon as the 
issue could be put to them m a precise form This 
has not been feasible ın view of the extremely com- 
plicated character of the negotiations which involved 
many parties Even at the present stage, the issue 
cannot be completely defined and it was early 
apparent that no advance at all could be made on 
the basis of awaiting a clear-cut scheme It was 
necessary to proceed by successive approximations, 
and that umplied the exercise by the Council of its 
statutory authority as the executive of the Society 
at the various stages, the last of which has not yet 
been reached 

A memorandum by the Foreign Secretary of the 
Society, who has just been elected as President, was 
forwarded with the approval of Council to the Lord 
President of the Counci! In it the importance of 
maintaining the prestige and independence of the 
Royal Society was emphasized, and some of the 
conditions for securing this ın a Science Centre were 
defined The Lord President has mdicated his full 
concurrence with these views and I may also say that 
throughout our negotiations the vital umportance of 
maintaming the traditional character and dignity of 
the Royal Society has been kept ın the forefiont I 
have seen no sign whatever of any attempt, or 
desire, to undermme our independence or to make 
us subservient ın the smallest degree to some material 
or political mterest On the contrary, the great 
national value of the Society as a focus of the scientific 
activity of the Commonwealth 1s recognized, and one 
main object of the establishment of a Science Centre 
1s to provide the physical conditions m which we 
may better spread ou: wings and soar to even greater 
heights 

Turning to the broad outhnes of the project itself, 
the first pomt to notice 1s that the location of the 
site has not been published The Lord President 
thinks he may be able to give this information early 
in the New Year Nevertheless, our discussions have 
been on the basis of a particular site, and the con- 
currence of the scientific societies, including the Royal 
Society, has been grven in relation to this site 

I am disappointed that ıt 1s not possible for me to 
enlarge, as I would have wished to do, on the con- 
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tribution which the Science Centre buildmg should 
make to the aspect of the new London Nor can I 
expatiate on the famous landmarks that may be 
visible from its windows Suffice ıb to say that we , 
believe the site, when finally selected and approved, zs 
will be found to be entirely satisfactory, not only m 
area, but also ın position There ıs no doubt that ıt 
will offer a great opportumty to an imaginative 
architect, and ıt will be easily accessible from other 
parts of London In the latter respect, Burlington 
House sets so high a standard that we can scarcely 
expect to maimtain ıt m a new Science Centre of 
adequate size 

It ıs probable that the scientific societies will be 
housed ın a worthy and impressive building, such a 
one as could look Somerset House in the face, and 16 1s 
agreed that this will have the most prominent position 
on the site The quarters for the various societies. 
will be separate, with their own entrances, very mi 
in the same way as here at Burlington House ~~ 

All these questions need further elaboration, and 
the placing of ancillary services, probably including 
a club for scientific men, 1s dependent on the general 
design 

We have every reason to believe that the buildings 
will be noble ın conception and that the materials, 
construction and workmanship will be of the highest 
class An emment architect will be chosen, ıb has 
been agreed that the Lord President will be consulted 
in this matter and we are also confident that our 
views will be ascertained and given due weight m 
reaching the decision ‘The scientific societies will 
retain thew mdrvidual libiaries, together with any 
system of classification to which they attach ım- 
portance There will, however, be a Central Scientific 
Reference Library based on the Patent Office Library, 
with which the societies are asked to co-operate m 
every possible way 

This and other developments on the Science Centre 
site will be housed m separate buildings, and we may 
look forward to a convenient proximity of parallel act- 
1vities which mey well grow continuously ın the future 

The project ıs certainly not a short-term one, and 
yet we venture to hope that long-term is too pess- 
imistic an expiession The tercentenary of the 
fourdation of the Royal Society has been fixed by 
the Tercentenary Commemoration Committee to | 
occur in 1960 I have looked up a part of oy 
evidence* on which this conclusion was based aff 
there can be no doubt of tts correctness 


Sa Extract from the Journal Book of the Royal Society, 1660-63 
‘Memorandum that November 28th 1660 These persons following, 
according to the usuall Customes of most of them, Mett together at 
Gresham Colledge to heare Mr Wrens lecture, viz The Lord Brouncker, 
Mr Boyle, Mr Bruce, Sir Robert Moray, Sir Paul Neye, Dr Wukins 
Dr Goddard, Dr Petty Mr Ball Mr Rooke, Mr Wren, Mr Hill And 
after the Lecture was ended they did according to the usuall Manner, 
withdrawe for mutuali converse Where amongst other matters that 
were discoursed of, Something was offered about a designe of founding 
a Colledge for the Promoting of Physico-Mathematicall Experimental] 
Tuning 

“And because they had these frequent occasions of meeting with 
one another, it was proposed that some course might be thought of, 
to mmprove this meeting to a more regular way of debating things, 
and according to the Manner ım other Countries, where there were 
voluntary associations of men into academies, for the advancement 
of various parts of learning, So they might doe something answerable 
here for the promoting of Experimental! Philosophy ** 

It was then agreed that the weekly meetings should be continued 
and a subscription of ten shllungs down and one shilling a week was 
fixed Later in the same year Officers were selected, that is to say a 
President or Director, a Treasurer, and a Register At this stage the 
geraden was chosen monthly but very wisely the Treasurer persisted. 
or a year 

On December 5, 1680, the following memorandum was entered 

“This day Sır Robert Moray brought in word from the Court that 
the King had been acquainted with the designe of fms meeting And 
he aa ieee of it, and would be ready to give an encourage 
meni 1 

On March 6 1660 “Sır Robert Moray Chosen President” It 
should be recalled that the New Year started on March 25 
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can be advanced The pomt I now wish to make 1s 
that 1f such a tropolone section of the molecule were 
to suffer reduction, a re-formation of the six-rmg 
, could lead to the structure of yohimbime (part- 
* formula, VIII) 
One of the most remarkable of the tropolone 
derivatives ıs the alkaloid colchicme (TX, or trans- 
pose O and OR) 





Owing to the disposition of nitrogen m the 
y-position to the phenyl nucleus, this structure can 
only with the greatest difficulty be related to the 
phenylalanine group Mr F A L Anet has combined 
two of my own postulates and made the interesting 
suggestion that colchicine 1s derived from a Cg— Cs— Ce 
progenitor (X) by simple and acceptable processes 
plus the above ring-enlargement of ıng C to the 
tropolone 

On this view the base 1s more closely related to 
the anthocyanins than to the alkaloids Little is 

‘known about the tannins, anthocyanins, anthoxan- 
thing, etc, of Colchicum autumnale L, ard it 18 
desirable that a full examination of them should þe- 
made 


RADIOACTIVE STANDARDS 


/ 


’ AND UNITS 
F yx By Pror. F A. PANETH, F R.S. 
we 


ARLY m the history of radioactivity the need 

for standards was felt , without them the results 
obtained in d.fferent laboratories could not be com- 
pared, and the application of radioactive rays ın 
therapy lacked a reliable foundation, 

Under the piesidency of Lord Rutherford, and 
with S Meyer as secretary, an International Radium 
Standard Commission was constituted, the other 
members were B Boltwood, Mme P Curie, A 
Debierne, A S Eve, H Geitel, O Hahn, E v 
Schweidler and F Soddy In 1912 the Commission 
decided to acquire a preparation of the purest 
radium chloride (RaCl,), made for this special pur- 
pose by Mme Curie, and to declare ıt to be the 
international standard, to be used exclusively by 
members of the Commission , 1b weighed 21 99 mgm 
At the same time the Vienna Academy of Sciences 
was asked by the Commission to guard as the second 
international standard, under the same restricting 
¢egulations, one of three radium chloride preparations 
made by O Hoenigschmid, the one chosen by the 
Academy contained 31 17 mgm 

It 18, of course, very unusual to have more than 
one international standard of anything This pro- 
cedure was, however, justified in the case of radium 
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standards because of the difficulty of the measure- 
ments mvolved Once prepared, the standards had 
to be kept m sealed glass tubes, while the weight 
of the preparations could probably be relied upon to 
an accuracy of one in a thousand, the gamma-ray 
measurements which had to be used for all com- 
parisons could not be guaranteed to better than 
about 0 3 per cent Within this accuracy, the two 
international standards showed no difference when 
compared ın Paris ın 1912 by members of the Com- 
mission , but the actual agreement was most lıkely 
better than could at that tıme be proved by gamma- 
ray measurements If an unknown quantity of a 
more or less chemically pure radium salt had to be 
measured with the highest possible precision—for 
example, for the calibration of one of the ‘national’ 
radium standards—the most reliable hne of conduct 
was to carry out these gamma-ray measurements 
quite independently, and with somewhat different 
instruments, at the Laboratoire Curie m Paris and at 
the Radium Institute in Vienna, usmg therr respective 
international standards Each of the official certi- 
ficates of the national standards bears witness to this 
procedure, the final figure given therem, ıs the mean, 
of the two calibrations It was customary to call 
‘primary’ radrum standards those defined by precision 
weighing of a quantity of purest radium salt, and 
‘secondary’ standards those measured by gamma-ray 
comparison with a primary standard The radium 
contents of both were expressed mm, gams of radium 
elernent 

Another unit had to be mtroduced for the stan- 
dardization of radon—a radioelement of at least 
equal importance for medical use—since it was 
impossible to weigh or, for that matter, to measure 
volumetrically such mmute quantities of gas with 
any accuracy The gamma-ray comparison of radium 
salts was, strictly speaking, always a measurement 
of the gamma-rays of radium C, after radon and the 
active deposit had reached equwhbrium with the 
radium, it was therefore quite natural to express 
radon quantities by the weight of the radium with 
which they were ın radioactive equilibrium At the 
International Radiological Congress at Brussels mm 
1910, one ‘curie’ of radon was defined as the quantity 
of radon in equilibrium with one gram of radium 
(element) Soon it became customary to speak also of 
curies of 1adrum C, ete , 1t meant always the quantity 
m equilibrium with one gram of radium In 1930 the 
International Radium Standard Commission recom- 
mended officially that the use of the term ‘curie’ be 
extended to include the equilibrium quantity of any 
decay product of radium, but the Commission did 
not favour its extension to radicelements outside the 
radium family On the other hand, ıt stated that the 
unit quantity of any radioactive element might be 
expressed ın terms of the mass which ıs equivalent 
to one gram of radium, either with respect to the 
effect of the rays, or to the number of atoms decaymg 
per second The first procedure was, for example, 
used ın specifying quantities of mesothorium by the 
weight of radium giving an equivalent intensity of 
gamma-rays, ım the latter sense, one could define 
1 gm of radium-equivalent as that quantity of any 
radioactive element for which the number of atoms 
decaymg per second was the same as that m 1 gm 
of radium It was recommended by the Commission 
that one should provisionally use as this number the 
value 3 7 x 10!° dismtegrations per second, but this 
figure was not known, with an accuracy of less than 
0 5 per cent and did not form part of any definition, 
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Smce those days, two umpoitant developments 
have taken place the production of artificial radio- 
elements of great practical importance, and the con- 
struction of apparatus which makes counting of 
emitted particles a routine operation The strength 
of a source of, let us say, radioactive phosphorus or 
iodine could conveniently be expressed by the number 
of emitted particles, but 16 was usually preferred to 
give the result ın curies, using 3 7 X 10!° as con- 
version. factor 

This habit was not satisfactory ın view of the fact 
that the curie was strictly defined only by the weight 
of a radium salt, and that 1ts dismtegration-rate was 
still open to discussion The situation was aggravated 
in 1947 by a new determmation of the number of 
atoms dismtegratmg per second ın one gram of 
radium, claimed to be considerably more accurate 
than the previous ones, ıb reduced the figure to 
38 6 x 101° The acceptance of this new value was 
recommended ın July 1948 at a meeting m Amsterdam 
of the International Union of Physics:, but the 
authority which would have had to sanction, this 
recommendation, the International Radium Standard 
Commission, had practically ceased to function, ın 
spite of the devotion of Prof Stefan Meyer m Vienna, 
who had been elected president of the Commission 
after Lord Rutherford’s death m 1937 and who, up 
to his own death m 1949, remamed deeply mterested 
m all questions of radioactive standardization 

Followmg an informal discussion of chemists and 
physicists in London in July 1947 ?, the International 
Council of Scientific Unions in 1948 asked the Inter- 
national Union of Pure and Apphed Chemistry and 
the International Union of Pure and Applied Physics 
to nominate six representatives each to a new Jomt 
Commission, on Standards, Units and Constants of 
Radioactivity , the Union of Chemistry was to be 
considered as the mother union of this Commission 
The first meeting of the Jomt Commission took place 
on September 8, 1949, m Amsterdam, the second on 
July 17, 1950, ın Unesco House m Paris At this 
last‘meeting, after some discussion, unanimous agree- 
ment was reached on the following new definition of 
the cure 


The curie is a unit of radioactivity defined as the 
quantity of any radioactive nuclide ın which the 
number of disintegrations per second ıs 3 700 x 101° 


In French, the other official language of the Com- 
mussion, this definition would be 


Le curie est une umité de raduoactivité définie 
comme la quantité d’une nuclide radioactive quel- 
conque dans laquelle le nombre des désintégrations 
par seconde est 3 700 x 10! 


It ıs to be noted that this new definition com- 
pletely severs the former special connexion of the 
curie with radon and radium The value 3 700 x 10° 
disintegrations was chosen because 1t was the mten- 
tion of the Commission to keep the new curie as near 
as possible to the old value of this unit It was not 
felt that the measurement leading to the figure 
3 6 x 10” was sufficiently more convincing than the 
older determinations which had been the basis of the 
generally accepted value of 3 7 x 101° disintegrations , 
nor did ıt seem necessary, or advisable, to introduce 
a further unit based on 10° dismtegrations per second , 
before the constitution of the Jomt Commission of 
the International Council of Scientific Unions, such a 
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unit had been advocated under the name of a 
‘rutherford’? 

It must be kept ın mid that the fundamental 
radium standards m Paris and Vienna are defined 
by the weight of radium, and cannot now be- 
expressed accurately in cures (m the new sense of 
this term) These primary radium standards, and the 
secondary standards derived from them, are siill 
mdispensable if one has to measure radioactive sub- 
stances which cannot be ‘counted’ but only compared 
by therr gamma-rays , they will have to be employed, 
for example, for the measurement of the many radon 
preparations ın medical use Theoretically, the 
strength of such a source should now be given only 
ın terms of 1ts equilibrium quantity of radium in 
grams, but for all practical purposes ıt will still be 
permissible to equate 1 gm of radium with 1 curie, 
until new determmations show that the chosen figure, 
3 700 x 101° does not correspond with sufficiér 
accuracy to the number of alpha-particles emitted 
per second, it will then be easy to use a small 
correction factor Experiments to determine with 
high precision the ‘curie value’ of 1 gm of radium, 
that ıs, the number of atoms disintegrating per 
second, are under way The figure for the half-life 
of radium and other important constants of radıo- 
activity depend on 1t 

The position with respect to the two international 
radium standards ıs as follows Since it 1s not safe 
to keep a radium salt of some strength sealed up ın 
a glass tube for an indefinite time, because of the 
accumulation of gas which may exert after a while 
a dangerous pressure, both original international 
standards were replaced, in 1934, by new standards 
prepared by Hoenigschmid m connexion with his 
second, and still more accurate, series of atomic weight 
determinations ofradium The new standard in Paris 
contains 22 23 mgm radium chloride and the new 
standard of the Austrian Academy of Sciences 
30 75 mgm The former used to belong to the Inter- 
national Radium Standard Commission, but, with the 
consent of all the survivmg members of this Com- 
mission, has now been transferred mto the ownership 
of the new Jomt Commission on Stahdards,~Units 
and Constants of Radioactivity It will remam under 
the care of the Bureau International des Poids et dèt 
Mesures at Sèvres, but may be kept in the Laboratoxe 
Curie ın Paris, the Vienna standard is permanently, 
housed ın the Institute for Radium Research 

The Jomt Commission discussed the possibility of 
making use of artificial radioactive isotopes for 
secondary gamma-ray standards, and recommended 
that samples of cobalt-60 should be prepared by 
several laboratories and exchanged for comparison , 
but the time does not seem ripe for using this nuclide 
as a radioactive standard at the international level, 
since its half-hfe ıs not yet known with sufficient 
accuracy For beta-ray standards radium E (in 
equilibrium with radium D), strontium-90 and 
thallium-204 seem promising, but here agam it was 
the opmion, of the Commission that ıt would be 
premature to take an international decision Attempts 
to prepare such standards for distribution were en- 
couraged since they would be very valuable for the 
eslibration of counting-equipment m absolute units 

Among other topics discussed at the Paris meetings 
of the Jomt Commission was the adoption of the 
term ‘barn’ for 10-4 cm ê as a unit of cross-section, 
for nuclear processes, the Royal Society had asked. 
the Commission to give its opimion on this question 
Ii was felt that there ıs not any new unit mvolved 
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which would demand an mternational definition, but 
that the expression ‘barn’ m the above sense should 
be accepted smce it 18 ım common usage m the 
United States 

Of the surviving members of the last International 
Radium Standard Commission, Sir James Chadwick, 
O Hahn, S C Lind and A Piccard have joined the 
new Commission as advisory councillois, and to 
replace S Meyer, the present director of the Vienna 
Radium Institute, Prof Berta Karlik, has also been 
mvited to become an advisory councillor It 1s hoped 
m this way to secure for the deliberations of the 
Jomt Commission the assistance of these experts, 1f 
required The members of the Jomt Commission on, 
Standards, Units and Constants of Radioactivity* 
are as delegates of the International Union of 
Chemistry, Miss E Gleditsch (Norway), G Hevesy 


\ (Sweden), W C Johnson (United States), F Joliot 
~4 france), F A Paneth (Great Britain, president) , 
G T Seaborg (United States), and as delegates of 

., the Intemational Union of Physics, Sir John Cock- 
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7 and served in France 


\ croft (Great Brita), L F Curtiss and R D Evans 
(United States), J C Jacobsen (Denmark), Mme 
Johot-Curie (France) and G J Sizoo (Netherlands, 
secretary) 


* In the recently published “Descnption of the International Council 
of Scientific Unions” (Cambndge, 1950) there are several mistakes mm 
the membership list of this Commission 


' Nature, 164, 263 (1949) 
a Nature, 160, 778 (1947) 
= Sevence, 108, 712 (1946), Phys Rev , 77, 142 (1950) 


OBITUARIES 


Prof. Samuel Sugden, F.R S. 


Tuose who had the privilege of being associated 
with Samuel Sugden will feel his death, which occurred 
on October 20, with a sense of sharp personal loss 
Born ın Leeds ın 1892, he attended Batley Grammar 
School, and, the bent of his mind towards science 
having already declared ttself, he entered the Royal 
College of Science ın 1912 and gained the ARCS 
in 1914 At the outbreak of war he jomed the Forces 
Later he was engaged on 

work in the Research Department of the Royal 

Arsenal at Woolwich 

In 1919, Sugden joined the Department of Chem- 
istry at Birkbeck College, London, where he was 
destined to spend many happy and fruitful years, 
first as lecturer, later as reader and finally as pro- 
fessor of physical chemistry At Birkbeck he pursued 
with striking assiduity and success the researches on 
the parachor with which his name is Imked Sugden 
made improvements in the measurement of surface 
tension, used the equation of D M Macleod to 
introduce the parachor and demonstrated the value 
of this property m the general revision of formule 
which followed on the adoption of the electronic 
theory of valency Somewhat later, stimulated by 
the theoretical predictions of L Pauling on the stereo- 
chemistry of 4-covalent atoms, he prepared the 
nickelous derivative of benzyl-methylglyoxime and 
showed that it occurred m two isomeric forms 

mally, he found that these compounds were dia- 
magnetic and thereby gave strong confirmation of 

Pauling’s theory that such nickel complexes would 

be planar and diamagnetie 


On the retirement of Prof F G. Donnan m 1937, 


Sugden was appointed to a chair of chemistry m 
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University College, London In a comparatively 
short time he established a vigorous research school 
engaged on problems relating to structural chemistry 
and reaction mechanism 

Sugden was always a good citizen willing to give 
public service, so that the outbreak of the Second 
World War found him eager to undertake work of 
nationalimportance There 1isno doubt that the vigour 
with which he discharged the duties entrusted to him 
undermined his health and led to his untimely death 

Sugden had the gift of lucid exposition which he 
turned to good account ın the well-known books 
which have helped a generation of chemists As a 
teacher and director of research, he established the 
feeling that pupil and teacher were setting out 
together on an exciting adventure, and none but the 
dullest could escape the influence of his mfectious 
enthusiasm The Chemical Society of London sti ongly 
commanded his loyalty and he served ıb well as 
honorary secretary, chairman of the Publication 
Committee and vice-president 

Small m physical stature, he was great ım heart 
and mind. Whether m the laboratory or at home, he 
was eminently sociable, radiating warmth and good 
humour Those’ who really knew Sugden will thnk 
of him as one who combined, in a rare degiee, zest 
for intellectual adventure, physical bravery and 
gentle kindliness Wm WARDLAW 


Prof H C Bazett, C BE. 


Pror Henry Cursserr Bazerr, who died sud- 
denly at sea on July 12 while travelling to attend the 
Internatıonal Physiological Congress, had held the 
chair of physiology in the University of Pennsylvania 
since 1921, and was at the time of his death president 
of the American Physiological Society 

Bazett was born in 1885, son of Dr Henry Bazett, 
of Gravesend , he went to Dover College and after- 
wards to Wadham College, Oxford After qualifying in 
medicine he was awarded a Radcliffe travelling 
scholarship, and spent the year 1912-13 at Harvard 
During the First World War, he displayed the courage 
which was such an outstanding feature of his charac- 
ter, and was awarded the MC and was mentioned in 
dispatches three times He also started on his observa- 
tions on man, as shown by his early papers on blood 
transfusion and shock After the War, he returned to 
Oxford as lecturer m clinical physiology ard was ap- 
pointed a fellow of Magdalen College, berg in this 
respect senior to Sherrington He, and others who had 
returned from France, proved to be rebellious spirits 
and did their utmost to introduce reforms in what 
they considered to be outmoded aspects of the 
University His interest at this time was primarily 
in the clinical aspects of physiology, particularly im 
the fields of surgery He was unable to obtam the 
post that he desired and accepted the offer from the 
University of Philadelphia of the chair of physiology, 
the position he occupied for twenty-nine years 

At Philadelphia, Bazett built up a world-famous 
department, devoting himself essentially to human 
physiologv. developing both fundamental and apphed 
aspects His main work was on temperature regula- 
tion and hemodynamics These might well be con- 
sidered two separate and distinct subjects, but they 
were very happily married by Bazett This was 
particularly well shown by his recent work on the 
role of the venæ comites. The anatomical arrange- 
ment of these veins provides an excellent mechanism 
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for the exchange of heat between arterial and venous 
blood Bazett showed, by introducing thermocouples 
into arteries and vems, that such heat exchange takes 
place, particularly ın a cold environment Cold 
venous blood drains from hands and feet via the 
ven comites and so cools the blood passing alongside 
in the artery There may be a drop of 5°-6° © m the 
temperature of the blood from axulary to brachial 
artery, the venous blood, on the other hand, ıs 
warmed and may be ın thermal equilibrium when ıb 
reaches the axillary vern In a hot environment, on 
the other hand, the main venous draining 1s via the 
superficial veins, with an increased heat loss from 
the overlying skin and cooling of the venous blood 
If this work ıs confirmed, ıt would establish an 
important venomotor reflex mechanism ın tempera- 
ture regulation 

Bazett’s other studies included detailed work on 
the acclimatization of man to various environments 
He was the first to establish clearly that an mereased 
blood volume is an important feature of acclimatiza- 
tion to heat, a findmg which at first aroused con- 
siderable scepticism, but has since been amply 
confirmed 

In his work and writings he did nót play for safety, 
but was prepared to be boldly speculative As a 
result, Bazett was an exceptionally stimulating 
colleague and particularly encouraging to young 
workers He was always ready, ın fact eager, to dis- 
cuss ideas and suggestions with his yumors, however 
naive they might be He never retired to the position 
of elder scientist In fact, in his physiological approach 
he never seemed to grow old, maimtaining a zest and 
an exuberance which made ıt difficult for much 
younger workers to keep up with him either mentally 
or physically 
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His advice was continually requested on both sides 
of the Atlantie during the Second World War Huis 
unselfishness was shown by his readiness to accept 
the, to many workers, unpalatable task of applying d 
his work to practical problems He was the leader 
of the splendid group of Canadian workers in Toronto 
who made such outstanding contributions in all 
aspects of applied physiology for the Services. 

Bazett’s services were in great demand for com- 
mittee work he carried out his responsibilities as 
member and frequently chaman, not perfunctorily, 
but with hvely and happy discussion 

Bazett was due to retire from his chair m @ year’s 
time He then planned to spend his time writing, 
although he published many papers ın his hfe-time, 
he did not manage, as he looked forward to doing, 
to discuss his work and ideas in @ more compre- 
hensive form He was the author of the section ong 
the circulation m Philip Bard’s edition of Macleod’s 
‘Physiology ın Modern Medicme”’, and he con-* 
tributed the chapter on “Temperature Regulation” 
in “The Physiology of Temperature Regulation and 
the Science of Clothing” edited by L H. Newburgh, 
recently published O G. EDHOLM 


WE regiet to announce the following deaths 


Sir Frederick Bain, deputy chairman of Imperial 
Chemical Industries, Ltd , charman in 1941 of the 
Chemica] Control Board at the Ministry of Supply, 
on November 23, aged sixty-one 

Lieut -Colonel W G Liston, CIE, of the Indian 
Medical Service, during 1925-47 bacteriologist, Royal 
College of Physicians of Edinburgh, known for his 
work on the relation of rat fleas to the transmission 
of plague, on October 18, aged seventy-seven 


~_ 


NEWS and VIEWS 


William Sturgeon, 1783—1850 


Ow December 4 the centenary occurs of the death 
of William Sturgeon, the Lancashire shoemaker and 
artilleryman, who by his own exertions gained for 
himself a place in the roll of honour beside Volta, 
Ampére, Arago, Oersted and Faraday Huis imperish- 
able donation to science, as Sir Ambrose Fleming 
called 1t, of the electromagnet, was but one of his 
gifts to mankind, for by his writings and inventions 
he added many novelties to electrical science and 
stimulated the work of others Never a man of 
means and towards the end of his hfe as poor as he 
began, he gave freely of his talents , never did a private 
soldier make better use of his time He was the son 
of a shoemaker of somewhat idle habits, and the 
apprentice of another of still less amable qualities 
At the age of nineteen he left the shoemaker’s bench 
to become a mulitiaman, and a year or two later 
transferred from the Westmorland Militia to the 
Royal Artillery at Woolwich, which remaimed his 
home for nearly forty years He was discharged from 
the Army at the age of thirty-seven with a pension 
ofashillmgaday He resumed his trade at 8 Artallery 
Place, Woolwich, but his workroom became his 
laboratory and ıt was there he made the first electro- 
magnets worthy of the name, for which ın 1825 the 
Society of Arts awarded him a “Silver Medal and 
Thirty Guineas as a Bounty” Stimulated no doubt 


by the scientific atmosphere of the Royal Military 
Academy, Sturgeon taught himself mathematics and 
classics, made experiments which appealed to the 
cadets, and later on became a lecturer, first at t 
East India Company’s Royal Mihtary Academy, we 
Addiscombe, near Croydon, then at the Adelaide 
Gallery of Practical Science, situated at the west end 
of the Strand, London, and then at the Royal Victoria 
Gallery of Practical Science at Manchester 

Sturgeon was born at Whittington ın north Lanca- 
shire on May 22, 1783, and was fifty-seven when he 
became superintendent of the Royal Victoria Gallery 
at Manchester, but he had lost none of his vigour 
and power of lucid exposition However, the Gallery 
soon closed 1ts doors, and Sturgeon fell on evil days 
His invention of the electromagnet and of the electro- 
magnetic motor, his many original observations, his 
memons, his “Annals of Electricity”, his friendship 
with Joule and othe: things will cause him long to 
be remembered He died at Prestwich, Manchester, 
on December 4, 1850, at the age of sixty-seven and 
was buried there, afterwards his admurers placed a 
marble tablet to his memory in the church of Kirkby 
Lonsdale, Westmorland, near which he had passed 
his youth “Beyond any question,” said Fleming; 
“his name must be mscribed in the records of those 
whose labours have enabled us yet more to utilise 


“the great energies of Nature for the use and benefit 


of mankind ” 
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Measurement of Human Performance 


For many years psychologists have been terested 
m the specific and general causes leading to the 
observed dimmution of efficiency in behaviour con- 
cerned with regular adaptation to a repeated strmulus 
Certain generalizations seem to be valid , for example 
that after some time efficiency decreases, though not 
always regularly, and that various, apparently 
irrelevant, circumstances can affect the results 
These studies have been limited, however, and no 
mvestigator has had a sufficiently large sample of 
subjects nor adequate controls In the Special Report 
Series No 268 of the Medical Research Council, 
“Researches on the Measurement of Human Per- 
formance”, by N H Mackworth (pp 156, London 
M Stationery Office, 1950, 4s net), the study 
4, ported had the advantage of bemg urgently 
Dra by the Armed Services, since durmg the 
Second World War there was much work mvolving 
prolonged visual search both with the naked eye and 
with the aid of radar screens Obviously, contmued 
accuracy was essential A series of tests for visual 
and auditory vigilance was devised as nearly as 
possible reproducing the real situation, and the sub- 
jects were from the Services The tests and the 
conditions involved are described in detail, and many 
of them might be adapted to the simular or related 
problems existing ın other fields Statistics are given 
showing the effect of different periods of duty, of 
knowledge of the results, of the effects of ‘Benzedrine’, 
. of mdividual differences and of high atmospheric 
, temperatures The second part of the work gives the 
! results of the study of environmental stress, for 
example, the effects of tear gas and of arsenical smoke, 
and further studies of high temperatures The results 
are analysed ın detail and the iter-relationship 
between physical, physiological and psychological 
findings clearly brought out This scholarly and 
scientific report ıs a valuable contribution to know- 
ledge both from the practical and theoretical points 
of view j 


i Group Behaviour 


THE sixteenth issue of Scrence News contains an 
™™teresting article by G R Taylor on group dynamics 
, ter reviewing recent work on the mechanics of 
group psychology, Taylor suggests that behaviour 1s 
not simply a product of personality, as has always 
been assumed, but ıs the product of interaction 
between personality and the culture of the gioup 
The implications of this conclusion are far-reaching 
and mean that, if we wish to obtam higher output 
from industrial workers, we have to study not only 
individual motivation (‘meentives’) but also the 
dynamics of the work-teams and factory groups in 
which they find themselves It is also suggested that 
there 1s a valid sense in which a group may be said 
to have a life—intentions, anxieties and patterns of 
behaviour—which 1s distinct from the life of the 
individuals composing ıt The next stage ın the 
study of group behaviour 1s an exhaustive analysis 
of a few representative groups in terms of all the 
known variables, to establish whether they are 
adequate to give a complete account of what goes on 
-ùn the group. In another article D W Davies sug- 
gests that, given the necessary tıme for computation, 
games of chess and other two-person games can only 
lead to foregone conclusions as m noughts and 
crosses. Stanley Byard also gives an account of 
1obots which play games, while Prof H Hartridge 
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concludes his previous article on human colour 
vision. Besides other articles, there is the usual 
research report by Arthur Haslett 


Use of Mechanical Power in Agriculture 


Is his address to the Farmers’ Club at a meeting 
held in the Royal Empire Society’s Hall, London, 
on November 6, Mr. W H Cashmore chose the 
subject of a “Survey of Power on the Land” 
After showing how rapid has been the advance in 
mechanization im Great Britam since 1939, Mr 
Cashmore went on to discuss the general trends m 
this direction at the present day, emphasizmg m 
particular the necessity for a reduction in working 
costs Improvements have been made im the 
handling of hay, silage and grass for drymg One-man 
pick-up balers have already speeded up the collection 
of hay sixfold, and a recently mtroduced self-pro- 
pelled machine can increase the rate still further, 
while the value of bruismg machinery to hasten the 
natural drymg process and so reduce the risk of 
damage to quality 1s bemg tested Other new 
developments ın grass conservation are one-man out- 
fits for collecting silage material and automatic 
feeding devices for grass-drymg plants Although 
improvements in technique have lowered the average 
surplus moisture m grain harvested by combine, con- 
siderable attention still has to be paid to the sub- 
sequent drying processes, and two methods, the sack 
platform drier and the silo drying installation, have 
been established as satisfactory for this purpose. 
Machines for harvestmg root crops are being more 
extensively used, and from trials carried out by the 
National Institute of Agricultural Engmeermg ıt 
seems that, as regards potato lifting, work should 
proceed with a two-row machme depositing the 
tubers on the ground as well as with complete 
harvesters The needs of the small farm present a 
special difficulty, and versatile machines such as the 
universal root harvester are of particular value here 
Though there are indications that a phase of stability 
in design 1s being reached, some new machines, such 
as one that combines drills and fertilizer placement, 
and a one-way plough, are still needed The pros- 
pects of a decrease ın capital outlay are not hopeful , 
but if greater attention ıs paid to relability and 
simplified maintenance and to the elummation of weak 
component parts, there 1s no doubt that working-costs 
can be materially reduced 


Supply of High-Purity Metals in Great Britain 


Ow several occasions and particularly durmg the 
Second World War, important research projects n 
Great Britain have been delayed through lack of 
metals of suitable purity, and to obviate this ım 
future the Department of Scientific and Industrial 
Research, through its Chemistry Research Board, 
set up a Pure Metals Committee The task of 
this Committee has been to determine, by means 
of thorough analyses, which metals are actually 
available ın a high state of purity, and to pro- 
mote the manufacture of batches of higher-purity 
material where this has been necessary On the 
advice of the Committee, the Department has acquned 
limited quantities of some of these latter metals, and 
others are being obtained The Department also has 
a considerable amount of mformation about these 
elements which will be published more fully in the 
near future On the basis of this, the following 
classification mto groups has been made (1) metals 
available commercially m a purity approaching 
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99 99 per cent (information can be given'as to where 
they can be obtained), (2) metals of high purity, 
not generally available, which have been produced 
for the Department and can be supplied for research 
purposes, (3) metals not yet available in a pure 
state but which are bemg produced for the Depart- 
ment, (4) metals which do not appear to be of 
sufficient interest to justify action at the present 
time All inquiries regarding this work, meluding 
information regarding metals ın group l and the 
conditions under which metals m group 2 can be 
made available to research workers, should be 
addressed to the secretary of the DSIR Pure 
Metals Committee, Metallurgy Division, National 
Physical Laboratory, Teddington, Middlesex 


Natural History on Stamps 


Aw article in a recent issue of the Austrakan 
Museum Magazine (10, No 1, December 31, 1949) 
describes an attractive exhibit which has been pre- 
pared in the Museum In view of the mereasing 
interest m the collecting of stamps according to the 
subjects or scenes shown thereon, the Museum has 
mstalled a display of 192 sheets showimg mammals, 
birds, fishes and other anmmals The display was 
presented by Mr J Whitsed Dovey, of Roseville, 
Sydney, and covers a representative selection of his 
collection of fifteen thousand zoological stamps 
About 250 different zoological subjects have appeared 
on the postage stamps of all countries, and the modern” 
tendency to add variety to stamp designs by depicting 
some of the fauna of the country concerned 18 illus- 
trated by the current Australian stamps showmg a 
kangaroo, an emu, a kookaburra, a platypus, a lyre 
bud and a crocodile, besides a mermo ram and a 
Hereford bull, representative of Australian pastoral 
and grazing industries Previous Australian issues 
have featured other subjects, such as a swan, a horse 
and a dove In all these cases the zoological subject 
has been the maim feature of the design The display 
in the Museum was made up of two thousand stamps 
and was accompanied by scientific descriptions pre- 
pared by members of the Museum staff 


Taxonomy of Tropical African Plants 


A MEETING, attended by twenty-one botanists 
interested in the flora of tropical Africa and represent- 
ing six different mstitutions, was held m the Herb- 
anum of the Royal Botanic Gardens, Kew, on 
September 15, with Dr W B Turrill, keeper of 
the Herbarium and Library, ın the chair It was 
unanimously decided to form an association of 
botanists interested ın the taxonomy of tropical 
African plants, with the view of increasing mter- 
national collaboration among such botanists, and of 
correlating the taxonomy and nomenclature in 
regional floras (Angola, Belgian Congo, Tropical 
East Africa, ete )now m preparation Dr J Léonard, 
of l'Institut National pour l'Étude Agronomique du 
Congo Belge, 236 Rue Royale, Brussels, was elected 
secretary A fuller account of the meeting, and of the 
aims of the new association, will be published ın the 
Bulletin de la Société Royale de Botanique de Belgique 
early next year Meanwhile any information regard- 
ing the association can be obtained from the secretary 


Focus A Geographical Study of Modern Events 


A FOUR-PAGE leaflet entitled Focus ıs published by 
the American Geographical Society (1 dollar per ten 
issues) It is to appear monthly except ın July and 
August Focus aims at providing a geographical 
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background to the major events in the world Physical 
features, land use, communications, mineral and 
power resources play an important part m political 
events and are too often overlooked The first number Ji 
deals entirely with Korea and gives a brief summary 
of the country’s features and resources, with special 
insistence on the country’s unity and the unsuit- 
ability of the parallel of 38° N as a political barrier 
A number of maps show that the products of North 
and South Korea are complementary The North 
needs rice and barley from the South and produces 
coal, ron and power; but the bulk of the population 
les ın the South and that, too, 18 the part with the 
most extensive plains From time to time map 
supplements will be issued with Focus ‘The first of 
these ıs a map of the world on a scale of 1 30,000,000 
Future subjects will be the oil resources of the 
USSR, water problems in the United States gus 
the strategic position of Iran 


Bulletin of the Raffles Museum 


Tse Second World War and subsequent banditry 
have caused a long interruption in anthropological 
work ın Malaya, and the disturbance to aboriginal 
life which they have brought about has rendered it 
more urgent ıf much information ıs not to be lost 
for ever The appearance of the Bulletin of the Raffles 
Museum (Series B, No 4, December 1949 , Singapore 
Malayan Government, 4s 8d), the first since the 
War, ıs therefore most timely It mcludes an article 
on air photography by P D R Whilhams-Hunt, , 
an aborigma] woid-hst and a number of notes and í 
short articles by H D Collings, and a contribution 
by H D Noone, whose death during the Japanese 
occupation was a grievous loss to anthropology It 
1s to be hoped that errcumstances will now allow the | 
Bulletin to appear regularly 


A Study of Drying 


THE Institute of Fuel has decided to make “A 
Study of Drymg” during the 1950-51 session, and 
for this purpose a committee of thirteen, with T © 
Bailey as chairman, has recently been formed The 
aims of the Study are theefold the fundamental 
principles of the drying of materials and the man 
features of drying practice, with emphasis on over 
thermal efficiency, new methods and techniques;— 
assessment of the mutations of existing knowledge 
and consideration of new fields to explore ‘The re- 
moval of water by filtration, pressing, centrifuging, 
crystallization or sedimentation falls outside the scope 
of this investigation The Study will consist of the 
presentation of a number of papers, followed by dis- 
cussion, and the first three papers will be given on 
December 5 at 530 pm at the Institution of Mech- 
anical Engineers, Storey’s Gate, St James’s Park, 
London, S W 1 (admission free) The subjects and 
speakers are “Some Fundamental Aspects of Ar- 
Drying of Solids’, by R Hendry and Dr A W 
Scott, “The Determination of Moisture ım Coal”, 
by E G Barber, and “Methods of Estimatmg 
Moisture”, by A H Ward Fuither papers will be 
given later in various regions of Great Britain, and 
the Study will conclude with a conference in London 
The whole programme has been arranged under the 
followmg headings fundamentals of drymg, diymg> 
m the textile, paper and allied mdustries, drying 
in the clay industry , drying of pastes, powders and 
crystals, drying of fuels, sand, ete , drying in agrı- 
culture and forestry, and drymg of animal by- 
products and miscellaneous substances Members of 
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the Institute and others are invited to submit short 
papers or articles setting out experiences and problems 
(where possible, with answers) so that the Study may 
_ be made as fully representative as possible of all 
« pomts of view Such papers and all inquiries should 
be addressed to the secretary of the Institute of Fuel, 
18 Devonshire Street, Portland Place, London, W 1 


Iron and Steel Institute Awards 


TEE Bessemer Medal for 1951 of the Iron and 
Steel Institute has been awarded to Mr Ben Fairless, 
president of the United States Steel Corporation, in 
recognition of his distimguished services to the ron 
and steel industry The Sir Robert Hadfield Medal 
for 1951 of the Institute has been awarded to Mr 
Wilham Bear, of Colvilles, Ltd, president of the 
West of Scotland Iron and Steel Institute, for his 

-contributions to research ın steelmaking Dr C H 
Desch has been nominated for honorary membeiship 
‘of the Iron and Steel Institute 


Institution of Mining Engineers 


Sm ANDREW Bryan has been 1e-elected president 
of the Institution of Mmmg Engineers for the year 
1951-52 The Institution has announced the award 
of the followmg Medals Instituton Medal: this, 
the highest distinction the Institution can bestow, 
has been awarded to M Etienne Audibert, president, 
Charbonnages de France, and director-general, Centre 
d'Etudes et Recherches, m recognition of his dis- 
tinguished services to miming engimeermg and of 
his achievements ın research into safety ın coal mines, 
Douglas Hay Medal; the first award of this Medal, 
founded in 1950 to perpetuate the memory of the late 
Prof Douglas Hay, past-president of the Institution, 
has been made to Prof J Ivon Graham, professor 
of coal-mining, University of Otago, Dunedin, New 
Zealand, ın recognition of his outstandmg contribu- 
tions to the Transactions over a period of many years 
with particular reference to his work for the improve- 
ment of the health and welfare of miners The 
Institution has also awarded the followmg Prizes 
‘ Mavor and Coulson” Students Prizes. 20 guineas 
to K Z George, and 5 gumeas each to C R Lloyd 
JonesandE J Polak, “Vector” Students Prize of £100 
-to H S Alpan, Laurence Holland Prize of £15 to 

¿X E Roberts The fifty-seventh annual general 
meeting of the Institution will be held at the Con- 
naught Rooms, Great Queen Street, London, W C 2 
on January 18, 1951 The summer meeting will be 
held ın Nottingham during July 4—6, 1951 


Conference of the Universities of Great Britain 
and Northern Ireland 
THE 1950 Home Universities Conference, convened 
by the Committee of Vice-Chancellors and Principals, 
will be held ın the Beveridge Hall, University of 
London Senate House, durmg December 15-16 This 
Conference 1s open only to delegates appomted by 
the universities and to specially mvited guests The 
programme consists of three sessions December 15, 
at 230 pm, “The University as a Regional Focus” 
(chairman, Sir Hector Hetherington) , December 16, 
at 10 30am, “National Service and the Universities” 
(chairman, Mr Avery Woodward) , and December 16, 
“230 pm, “Overseas Students m British Univer- 
sities” (chairman, Dr Lilian M Penson) For the 
first session, the opening speakers and their subjects 
will be Prof W Fisher Cassie (Newcastle upon 
Tyne), on applied science, Prof T S Simey (Liver- 
pool), on social sciences, Sir Lionel Whitby (Cam- 
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bridge), on medicine, and Prof Ross D Waller 
(Manchester), on adult education For the second 
session, the speakers are Mr O E Eserıtt (Oxford) 
and Mr T R Henn (Cambridge) For the third 
session, the speakers are Dr G V Allen (Malaya) 
and Sir Ronald Adam (British Council) A full pro- 
gramme is bemg prepared by the Association of 
Universities of the British Commonwealth, 5 Gordon 
Square, London, WC 1 


Announcements 


Owrne to illness, Sir James Chadwick will not be 
able to deliver the Rutherford Lecture of the Physical 
Society at Cambridge on December 8, and mstead 
the Lecture will be given by Dr A S Russell, 
of Christ Church, Oxford The rest of the pro- 
gramme for the Society’s Autumn Meeting at 
Cambridge, on “Recent Techniques in the Detec- 
tion of Elementary Particles”, will be held durmg 
December 8-9, as planned 


THE Pittsbwgh Award of the American Chemical 
Society for 1950, a bronze plaque which 1s awarded 
annually for outstandmg service to chemistry, has 
been made to Dr Wilham A Hamor, assistant 
director of the Mellon Institute Dr Hamor 1s well 
known for his management of research projects 
and as author and editor of numerous scientific 


‘publications, including his editorship since 1947 of 


Chemical Monographs for the American Chemical 
Society 


THE University of Sheffield has conferred the title 
of emeritus professor on Prof J H Andrew on his 
retirement from the chair of metallurgy (see Nature, 
July 29, p 174) Dr G B Walker has been ap- 
pomted lecturer ın electrical engineermg in tho 
University 


Tue following appointments ın the University of 
Birmingham have recently been announced Lecture- 
ships, Dr J Kolbuszewski and I T S Essery (cıvıl 
engineering), and D V Wilson (industrial metallurgy), 
Fellowships, W A Pullman (James Watt fellow in 
mechanical engineering), Dr G E Brown and H E 
Paneth (research fellows ın mathematical physics), 
J J Pick (research fellow in industrial metallurgy) 
and G K Williamson (research fellow in metallurgy) 
Messrs Joseph Lucas and Co, Ltd, has covenanted 
to grve £1,800 a year for seven years for the endow- 
ment of a fellowship mm electro-metallurgy 


THE third Anglo-American Aeronautical Conference, 
convened jointly by the Royal Aeronautical Society 
and the Institute of the Aeronautical Sciences (of 
the United States) will be held ın Brighton durmg 
September 1951 The technical sessions will be held 
during September 7-11 and will be followed by a 
number of visits to aeronautical firms and establish- 
ments Information can be obtained fiom the Royal 
Aeronautical Society, 4 Hamilton Place, London, 
Wi 


Mathematical Pre was started by the Gateway 
School, Leicester, as a wall newspaper dealing with 
various mathematical topics, and is now being pub- 
lished for general circulation It is hoped that 
schools and other mterested persons will co-operate 
by sending items of interest so that ıt can be enlarged 
and published regularly as a forum of mathematical 
affairs Copies are available (ld for No 1, 2d for 
the next issue) from R H Collins at the Gateway 
School, Leicester 
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THE ANKARA MELANGE AND THE ANATOLIAN THRUST 


By Sik EDWARD BAILEY, FR.S, and Prop W J McCALLIEN 


NE of us (W J M) was professor of geology in 
the University of Ankara from 1944 until 1949 
Durmg this period opportunities were taken of 
explormg many parts of Turkey Welcome financial 
assistance was received from the Royal Society 
through the British Council, and mvaluable 
geological guidance was obtemed from the findmgs 
of previous workers (for example, Chaput!) For- 
tunately, a very useful summary of these findmgs 18 
available m the eight sheets of the Turkish Geological 
Survey of the country, 1 800,000, issued during 
1941-46 by the Maden Tetkik ve Arama Enstitusu 
(Institute of Mmmg Study and Research), which 
corresponds roughly with the Department of Scientific 
and Industrial Research m Britain 
One result has already appeared, namely, an 
announcement of the widespread occurrence of pillow 
lavas? Apparently the name pillow lava has not 
previously been employed for Turkish examples, 
though some of them are among the clearest m the 
world In many cases these lavas occur with ser- 
pentine and radiolarian cherts ın what 1s known as 
the green-rock or ophiolite association Thus the 
recognition of pillow lavas completes for Turkey the 
Stemmann trinity—pillow lava, serpentime, radio- 
larte Stemmann’s realization of this trinity as a 
world-wide, age-long characteristic of geosynclmal 
deposition ranks among the most exciting achieve- 
ments of geological research (cf ref 3, p 1718) The 
pillow lavas of Turkey are decomposed basic rocks, 
of the general type called spilite by Flett and others 
un Britam Another feature of Turkish geology, well 
illustrated ım the Ankara district along with Stem- 
mann’s trinity, 18 the broken, block condition of pre- 
Tertiary rocks, holding as a general feature over an 
extremely wide area The resultant complication 1s 
so great that ıt was decided, if possible, to arrange a 
joint excursion to mvestigate the phenomenon ım 
considerable detail The adventure has materialized 
through the support of the Carnegie Trust, the 
University College of the Gold Coast, and the Maden 
Tetkik ve Arama Enstitusu Our work was much 
facilitated by our enrolment as temporary members 
of the Turkish Geological Survey 
We worked for rather more than a month from two 
centres, the modern Turkish capital, Ankara, and the 
ancient Hittite site, Alaca Hoyuk, excavated by the 
Turkish Historical Society since 1935 Aleca Hoyuk 
lies a dozen kilometres west-north-west of the town 
of Alaca and 160 km east-north-east of Ankara Our 
facilities mcluded ‘jeep’ transport, which enabled us 
to wander everywhere The broken rocks, consisting 
mainly of greywackes, limestones and the Stemmann 
trinity, are m great disarray , yet, with the help of 
fossils, mostly of the micro order, and found quite 
commonly both in the limestones and the cherts, the 
Geological Survey map has diagrammatically divided 
the area into Paleozoic and Mesozoic, with local 
refinements such as Permo-Carboniferous, Lias, 
Oolite and Jurasso-Cretaceous We established un- 
doubted, important recurrences of rock types at 
more than one horizon, but broadly speakmg, we 
are satisfied that the mam greywackes are Devonian, 


the main limestones Permo-Carboniferous im an 
melusive sense, and the mam developments of Stem- 
mann’s trmity, Mesozoic It had been impossible for 
one of us (W J McC) to undertake detailed mapping 
while at the University of Ankara, sınce, quite 
properly under exıstmg conditions, a foreigner 
attempting such a task ıs subjected to endless ques- 
tionmg On the other hand, a research student, Oguz 
Erol, starting in 1947 and working under close super- 
vision, has produced a valuable thesis the title of 
which when translated reads “A Study of the Geology 
and Geomorphology of the Region SE of Ankara i 
Elma Dag and its Surroundings”, and this is illus- 
trated with a careful geological map (not as yet 
published) on the scale of 1 100,000 For our 
present purpose it 1s only necessary to say that Erol 
firmly estabhshed a broken, block structure for the 
greywacke-limestone complex of the wide district he 
described, in many cases separating individual blocks 
of limestone on his map , and that he found numerous 
mucrofossils ın limestones, some of which have been 
referred by paleontologists to the Middle Permian 
We had the great advantage of Erol’s company and 
guidance durmg one week of our visit 

It 1s thought that ıt may be helpful to furnish a 
prelimmary note on our results, as they bear closely 
upon current discussions of such topics as the Simme 



































First sketch of Anatolian thrust separating Pontic and Taurus 


rocks, stripped of Tertiary and Quaternary cover SAP = 


Syro-Arabian Platform 
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Nappe of the Alps, the Ligurian Nappe of the Apen- 
nines, and the Raduiolarite Nappe of the Zagros 
Movntains in Iran 

(1) Ankara is situated upon exposures of pre- 


à- Tertiary rocks obscured to some extent by Neogene 


cover These exposures, rummed by Eocene or 
Ohgocene, are due to what may be called the Ankara 
Anticlnal, and run im @ general north-easterly 
direction, contmumg thus to the foot of the Pontic 
(Black Sea) Mountams past Çankırı, the latter 
100 km north-east of the capital . Our ‘personal 
knowledge of the exposures extends from near 
Haymana, 60 km south-west of Ankara, to about 
half-way between Ankara and Çankırı The width 
of the belt at Ankara 1s about 60 km In all parts of 
this anticlinal country which we have seen, the pre- 
\ Tertiary rocks are in the condition of a mélange, 
with the possible exception of some of the greywacke, 
which, however, only gives poor exposures We know 
defintely, from our own experience, of some 6,000 
sq km of mélange as exposed along the Ankara 
anticlimal, and ıt 1s clear that this ıs only a small 
fraction of an immense whole For example, Blumen- 
thal‘ ın a map showimg part of the pre-Tertiary 
beyond Çankırı reserves a tablet for “Mésozoique à 
faciès tectonique brouillé” (see also under heading 4 
below) We propose to call this broken mixed zone 
the Ankara mélange, out of respect for the de- 
scriptions that E Greenly and © A. Matley have 
given of the somewhat similar Gwna mélange in 
Anglesey and the adjommg Lleyn peninsula of Wales® 
(2) The Ankara mélange ıs composed of fragments 
and masses of the component rocks already cited, 
ranging exceptionally up to kilometres in length 
The most widespread and conspicuous blocks are 
made of white-weathering limestone, bare of soil 
Search mvariably shows debris of associated rock, 
greywacke or spilite as the case may be, as soon as 
one steps off a bare limestone patch, no matter how 
bizarre its outlme Moreover, numerous exposures of 
sheared contacts and of discordant dips show that 
the blocks are tectonic Some, of course, are com- 
posite, consisting, for example, of limestones with 
accompanying interbedded spilites The block frag- 
mentation of the Stemmann trmity is also self-evident 
-erever soil has been washed away It 1s advertieed 


—“by sharp colour and structural contrasts among the 


component rocks 

(3) The general elongation of component blocks 
throughout the Ankara mélange tends to be north- 
easterly Though contacts are greatly sheared, the 
imteriors of limestone blocks are often massive and 
there are numerous exposures of undeformed pillow 
lavas Where shearmg and folding are prominent a 
crude cleavage 1s general The greywackes and 
accompanying shales are much more broken down 
and sheared than the limestones 

(4) A group of anticlmal outcrops centred about 
Alaca Hoyuk shows the Ankara mélange reappearing 
from under the Eocene They leave no doubt that 
the Ankara mélange continues without change of 
style, not only eastwards as far as Alaca Hoyuk, but 
also far beyond this ancient site and modern village 

(5) Although the breaking and mixing of the com- 
ponents of the mélange are wonderful to behold, it 


<qs evident that ıb ıs not complete, smce there is a 


marked tendency for certam types of rock to maintam 
an irregular association For example, large areas, 
predominantly formed of the Stemmann trinity, have 
been picked out, more or less faithfully, on existent 
maps As these areas generally adjoin the Eocene 
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cover, 1b ıs certain that at the time of 1ts formation 
the upper portion of the mélange was formed from 
what was previously the upper portion of the affected 
stratigraphical column 

(6) The mélange in places assumes an appearance 
of schuppen struktur, but not with sufficient regularity 
to warrant deductions regarding the direction of the 
movement responsible for 1ts production 

(7) Eocene conglomerate-breccias rest on the 
mélange and present a patent contrast between sub- 
marine and subterranean accumulation The Eocene 
has derrved much of 1ts material fiom the mélange, 
meludmg occasional limestone blocks measurmg 
tens of metres, and obviously distmbuted by 
tunamis 

(8) The Eocene ıs sharply folded with dips ranging 
to vertical, and this adds to the difficulty of inter- 
preting the attitude of blocks contamed in the 
mélange : 

(9) Among the serpentines and radiolarites of the 
Stemmann trimity, we found m five mdependent 
exposures variations of the followmg succession 
serpentine , some few metres of caleitized serpentine 
veined by rather crystalline sedimentary-lookmg 
limestone , a small thickness of the same limestone, 
well bedded , thick radiolarian cherts These left us 
in no doubt that many of the serpentines of Turkey 
are submarine lava flows Such a conclusion would 
probably have been reached long ago in this or other 
regions, if ıt had not been for the large size of the 
original olivine crystals, a size that proclaims plutonie 
growth Fortunately, N L Bowen, as was emphasized. 
at a recent meeting of the Geological Society when 
he received the Wollaston Medal, has argued on 
laboratory and field experience that the great bulk of 
the crystallization of peridotites, from which ser- 
pentines have been derived, was completed before 
the crystal-concentrate plus lubricant-liquid under- 
took 1ts last journey 

(10) Obviously the radiolaria of the Stemmann 
trinity have fed on silica-water, supplied not only by 
submarine, pillow, spilite lavas, as Dewey and Flett 
have so well maintamed’, but also by submarme, 
peridotite flows 

(11) There are features of the Stemmann trinity, 
such as a frequent association of mterbedded fine- 
gramed gieywacke, which suggest that Stemmann 
was wrong in assuming great depth of sea at the time 
of 1ts formation On the other hand, until peridotite 
or serpentine lavas are found among terrestnal 
accumulations, it 18 plausible to argue that consider- 
able external hydrostatic pressure ıs required to 
maintam the lubricant necessary for their out- 
pouring 

(12) We have mentioned under heading (4) how 
the Ankara mélange, exposed in the Ankara anti- 
clinal, reappears eastwards in the Alaca Hoyuk group 
of antichnals The width of separating Early Tertiary 
outcrop occupying the mtervening synelinal ıs, m this 
tiaverse, 60 km The synclinal outcrop dimmushes 
greatly northwards past Çankırı, but ıb increases 
correspondingly southwards and eastwards past 
Kursehir, after which the synclinal may be named 

(13) A remarkable feature of the Kusehir syn- 
chnal is that its Early Tertiary outcrop is in very 
many places interrupted by great spreads of marble 
and crystalline schists mtruded by granite or diorite 
These rocks are clearly pre-Tertiary they pass under 
the adjomimg Tertiary and have yielded debris to the 
same Simular recks are found occasionally m direct 
contact with the assemblage characteristic of the 
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Ankara mélange We shall speek of these erystallines 
as the Kurgehir crystallines 

(14) The Inghly accentuated synclinal disposition 
of the Kırşehir ecrystallines with reference to the 
Ankara mélange shows that the former constitute 
part of a great nappe de recouvrement covering the 
latter In the anticlnal areas the Early Tertiaries 
rest preferentially on the mélange, because the anti- 
clines originated with concomitant erosion before the 
Early Tertiaries started to accumulate In the syn- 
clinal areas the Early Tertiaries rest preferentially on 
the Kirgehir crystallimes, because here erosion has 
spared extensive masses of the nappe de recouvrement 

(15) We believe that the Kirgehir nappe is most 
probably a Pontme nappe, and that the thrust at its 
base, which we suggest be called the ‘Anatohan 
thrust’, is essentially a boundary between Pontic 
(Black Sea) and Taurus (Mediterranean) pre-Tertiary 
rocks, which differ in facies The Ankara mélange 
we interpret as Taurus rocks beneath the Anatolian 
thrust, the Taurus Mountains as a contmuation of 
simular rocks bulldozed towards the south 

(16) The horizontal displacement postulated along 
the Anatolan thrust amounts to about 350 km 
This is greater than the mmrmmum displacement 
measured along other thrusts as yet described The 
Tornebohm thrust ın Scandimavia has a mmimum 
displacement of about 130 km 

(17) We are conscious that our conclusions differ 
considerably from Kober’s conception’ of a Zurschen- 
gebirge between the Pontic and Taurus Mountaims, 
and also from Paréjas’s interpretation® of transversal 
anticlinals and synclinals in the same region 

In conclusion, we wish to express our thanks to 
Prof H N Pamur, director-general of Maden Tetkik 
ve Arama Enstitusu, and Dr Recep Egemen, director 
of the Geological Branch of the same, for their eon- 
stant help during our sojourn im Turkey 
1 Chaput, E, Carte géologique de la région g Angora, 1 185,000 

(University of Istanbul, 1930) “Voyages d'études géologiques et 

géomorphogéniques en Turquie” (Paris, 1936) 
IMcCallen, W J, Bull Turk Geol Soe, 2, 1 (1950) 
^ Baley, E B, Bull Geol Soe Amer , 77, 1718 (1936) 
«Blumenthal, M, MTA Pub, B, No 13 (1948) see Mig 2 
5 Greenly, E , “The Geology of Anglesey” (Mem Geol Surv , 1919) 
"Dewey, H, and Flett, J S, Geol Mag , 202 (1911) 
? Kober, L , “Das alpine Europe” (Berlin, 1931) 
23 Paréjas, E , Rev Fac Sew Univ Istanbul, B, 5, fase 3-4 (1940) 


OXIDATION OF PYRUVIC-OXIME 
BY SOIL ORGANISMS 


By Pror J H QUASTEL FRS, Dr P G 
SCHOLEFIELD and Dr J. W. STEVENSON 


Research Institute, Montreal General Hospital, Montreal, 
and Department of Bacteriology and Immunology, McGill 
University, Montreal 


T has been shown by Lees and Quastel' that 
pyruvic-oxime undergoes rapid nitrification m 
soil during perfusion, and by Quastel and Scholefield? 
that this process 1s accomplished by organisms other 
than the autotrophs Nztrosomonas and Nztrobacter 
This was proved by the facts that soils enriched with 
organisms capable of oxidizing pyruvic-oxime cannot 
oxidize ammonium ions, and that soils enriched with 
ammonia- or nuitrite-oxidizmg organisms cannot 
oxidize pyruvic-oxime (without a prelimmary lag 
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period), though they can immediately oxidize 
ammonium or nitrite ions respectively Moreover, 
ethyl urethane and methionme, which strongly 
inhibit the process of nitrification in soil, have no 


to nitrite Potassium chlorate, which retards the 
development of Natrobacter, 1s similarly mert Quastel 
and Scholefield? came to the conclusion that soils 
contain organisms, presumably heterotrophs, that can 
bring about a speedy oxidation of pyruvic-oxime to 
nitrite. 

This conclusion has now been confirmed, and the 
present communication represents a preliminary 
statement concerning the isolation and properties of 
the o1ganisms concerned 


Isolation of Pyruvic-Oxime Oxidizing Organisms 


Soil ıs perfused at 21° C with pyruvic-oxime 
solution (14/200), neutralized with sodium hydroxide 
to pH 7 2, usmg the technique of Lees and Quastel® 
as modified by Audus‘, until the oxime 1s nitrified as 
completely as possible The soil 1s washed with water 
and yreperfused with fresh pyruvic-oxmme solution 
until nitrification has agai taken place The process 
18 repeated several times until the rate of nitrification 
has become constant The soul, thus enriched with 
pyruviec-oxime oxidizing organisms, 18 removed from 
the perfusion apparatus after being allowed to drain 
as fully as possible About 2 gm of the moist per- 
fused soil crumbs are brought into a finely particu- 
late suspension in 6 ml of distilled water by gently 
grinding in a mortar, larger soil part.cles are allowed 
to settle, and the supernatant fluid containing a 
suspension. of fine particles ıs cultured. The culture 
medium, contammg pyruvic-oxme as the sole source 
of assımılable carbon and nitrogen, 1s prepared from 
the followmg constituents K,HPO,, 05 gm, 
MgSO, 7H,0,0 2gm., NaCl,0 2gm , MnSO, 4H,0, 
trace, FeCl, 6H,0, trace, granular agar (‘Difco’), 
15 gm These are dissolved in 1 litre water, the pH. 
adjusted to 70, and the solution ıs dispensed in 
100-m! lots and autoclaved at 120° © for 20 minutes 
10 ml of a 0 25 M pyruvic-oxime solution (pH 7 2), 
sterilized by Seitz filtration, 1s added to each 100-ml 
lot of molten agar, and plates are poured 


l] 
inhibitory effects on the oxidation of pyruvic-oxime ~ 


inoculum of 0 1 ml of the soil suspension 1s pro 


over each plate, which ıs meubated either at 25° C 
or at 37° C, 

Discrete colonies are usually obtained, and ım 
spite of the fact that perfusion of the soil has been 
carried out at 21° C, optimal growth on the plates 
occurs at 37° © ‘There is no selective effect of 
meubation temperature, plates cubated at 25° C 
and 37° C showing the same flora Plates are in- 
cubated for 72 hours Nitrite formation by the 
colonies on the plate is shown by removing a small 
square (0 5 sq em) of the agar bearıng the colony 
and dropping ıb into a test tube containimg Tlosva’s 
reagent A strong positive reaction develops with all 
colonies of pyruvic-oxime oxidizing organisms Con- 
trol squares of sterile pyruvic-oxime agar incubated 
for the same period of time show no trace of nitrite 

Three distinct species of organisms have been 
isolated from the plates after subculture from the 
soul, and all are capable of oxidizmg pyruvic-oxime 
with the formation of nitrite Various organisms will 
grow on a pyruvic-oxime medium without nitrite 
liberation, but these organisms are not to be found 
on plates subcultured from soils enriched, by per- 
fusion, with pyruvic-oxime oxidizing organisms ‘This 
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suggests a process of selection or adaptation during 
the process of perfusion 

Two of the species isolated from the perfused soul 
fall mto the genus Achromobacter, the third ıs 
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= identified as a Corynebactervum A third species of 


i 


the genus Achromobacter capable of oxidizing pyruvic- 
oxime to nitrite has been isolated from a sample of 
fæces 

None of a variety of species of micro-organisms 
held ın stock possesses, muitially, the power of 
oxidizing pyruvic-oxime to nitrite, mdeed, many of 
the organisms fail to develop on the pyruvic-oxime 
medium Growth, when ıb occurs, 1s sparse, taking 
three days to a week of mcubation As adaptation 1s 
a very likely factor ın determining the ability of the 
organism to attack pyruvie-oxyme, four selected 
species, namely, Achromobacter hartlebu, Achromo- 
bacier perolens, Agrobactervwm radiobacter and Bac- 
tervum globsforme, have been carried through six 
successive transfers on pyruvic-oxime agar On the 
sixth transfer the two species of Achromobacter produce 
small amounts of nitrite Agrobactervum radiobacter 
and Bactervum globiforme fail to produce nitrite It 
is of mterest to note that the two species that gain, 
presumably by adaptation, the ability to attack the 
substrate with formation of nitrite are both members 
of the same genus as the two highly active species 
isolated from the perfused soul 


Pyruvic-Oxime Oxidase 


One of the species of Achromobacte: isolated from 
the perfused enriched soil 1s grown on pyruvic-oxime 
agar plates for 72 hours, harvested and washed with 
water, The suspension of resting organisms 1s found 
to be capable of vigorous oxidation of pyruvic-oxime 
with liberation of nitrite The enzyme accomplishing 
this process ıs termed, provisionally, pyruvic-oxime 
oxidase 
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Oxidation of pyruvic-oxime (41/750) by isolated Achromobacter 
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The conventional Warburg manometric technique 
1s used for studying the metabolism of the pyruvic- 
oxime oxidizing organisms and the rates of oxidation 
of the oxrme ın presence of these cells For experi- 
ment, an appropriate quantity of the washed cell 
suspension is placed in a Warburg manometer vessel 
in presence of 0 2m] 0 02 M pyruvic-oxime (pH 7 2), 
the total volume in the flask being made up to 
3 2ml with water The rate of oxygen consumption 
at 37° C ıs followed Control experiments are carried 
out m absence of the oxime Typical curves showing 
the rates of oxygen consumption are given ın the 
accompanying graph Experments are continued 
until the rate of oxygen consumption ın presence of 
pyruvic-oxime, which ıs muitially mgh, falls to the 
value obtained by the control in absence of pyruvic- 
oxime Nitrite formationis estimated colorimetrically, 
a typical result bemg shown ın Table 1 


Table 1 OXIDATION OF PYRUVIO-OAIME BY RESTING CELLS OF THE 
ISOLATED Achromobacter 
Pyruvic- O; consumed Ratio 
oxime Nitrite {corrected Moles O, uptake 
added formed for control) ffoles NO. formed 
0 2 mi 016ml 128 
0 02 M 0 02 AF 12ga mm iyt 


= 71 7 cmm gas 
(1 gm mole = 22 41 gas) 


Nitrite formation, after metabolism of the pyruvic- 
oxime has ceased, accounts for 80 per cent of the 
nitrogen added mutially as the oxime The oxygen 
uptake, after correction for the control, 1s such that 
the 1ati0 of moles oxygen consumed divided by the 
moles of nitrite formed is 1 78 The theoretical value 
of the ratio for oxidation of 1 mole pyruvic-oxime 
to 1 mole nitriteis 1 This ratio, however, must be 
mereased as further oxidation of pyruvate, formed as 
an intermediate, takes place Pyruvate alone is 
oxidized by the species of Achromobacter under 
investigation, at a fairly rapid rate, sufficient to 
account for the fact that no pyruvate may be 
detected during the oxidation of pyruvic-oxime 
Further details of the oxidizing powers of these 
Achromobacter will be published ın due course It ıs 
considered that the first step ın the oxidative meta- 
bolism of pyruvic-oxime 1s according to the equation 


CH, C(NOH)COOH + O, = CH,CO.COOH + HNO,, 


the process being catalysed by the enzyme pyruvic- 
oxime oxidase 

Oxidation of the oxime by the Achromobacter 1s 
poisoned by cyanide and azide 


Inhibition of Pyruvic-Oxime Oxidase by Oximes 


Among the many oximes investigated only pyruvic- 
oxime and oxalacetic-oxmme are oxidized to nitrite on 
perfusion through sol? 

A number of oximes are capable of mbuibiting, 
however, pyruvic-oxime oxidase, showing an affinity 
for the enzyme although oxidation does not take 
place Three such oximes are phenyl pyruvic-oxime, 

p-arabinose-oxime, a-ketoglutalic-oxime Typical 
results are shown in Table 2 


Table 2 INHIBITIONS EFFECTED BY OXIMES OF PYRUVIC-OXIMZ 
OXIDASE IN PRESENCE OF THE RESTING CELLS OF THE Achromobacter 


Percentage inhibition of activity of pyruvic- 

oxime oxidase Initial concentration of 

pyruvic-oxime 1s 3/750, ın presence of 
phosphate buffer en at pH 7 4 


a6 
32 


Oxime (14/750) 
Phenyl pyruvie oxime 
D-arabinose-oxime 
a-ketoglutaric oxime 
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The oximes mvestigated do not diminish the final 
values of oxygen consumed or of nitrite produced 
from pyruvic-oxime by washed suspensions of 
Achromobacter They only retard the rates at which 
these values are attained They appear to act as 
competitive mnhibitors 


Summary 


Three species of organisms have been isolated from 
a soul, perfused with neutral pyruvic-oxime solution, 
that attack this oxime with formation of nitrite 
Two of the species fall ınto the genus Achromobacter , 
the third is identified as a Corynebacterrwm The 
enzyme oxidizing the oxime ıs termed pyruvic-oxime 
oxidase This may be an adaptive enzyme as it 
ig developed ın certam members of Achromobacter 
by contimued subculture on pyruvic-oxime media 
The ratio of moles of oxygen consumed to moles 
of nitrite formed by resting cells of the isolated 
Achromobacter at 37° O at pH 7 4 ın presence of 
pyruvic-oxime is 178 Pyruvic-oxime oxidase ıs 
mhibited, probably competitively, by phenylpyruvic- 
oxime, D-arabinose-oxime, and «-ketoglutaric-oxume, 
which are not themselves oxidized by the enzyme 

Grateful acknowledgment 1s made to the National 
Cancer Institute of Canada for a grant in aid of a 
programme of work, of which the above represents a 
part, and also to Dr S B Baker for the preparation 
of D-arabinose-ox1me 
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AUTOMATIC COMPUTING 


SUMMER school ın programme design for an 
automatic digital computmg machine was held 
at Cambridge m the University Mathematical 
Laboratory durmg September 12-21 The arrange- 
ments were made with the co-operation of the Board 
of Extra-Mural Studies, and the lectures and demon- 
strations were given by members of the staff of the 
Laboratory and others closely associated with ıt 
The course was concerned mainly with the methods 
which have been developed for use with the EDSAC 
(electronic delay storage automatic calculator) which 
has been constructed m the Laboratory The same 
principles are, however, applicable with small 
modification to other machmes of similar type, and 
lectures were given by Dr T Kilburn, of the Univer- 
sity of Manchester, and Mr J H Wilkinson, of the 
National Physical Laboratory, on the preparation of 
programmes for the machmes with which they are 
associated About forty students from universities, 
industrial research laboratories, and government 
departments, cluding several from France, Holland 
and Germany, attended the course Practical work 
m numerical analysis and ın programme design was 
included, and there were opportunities for gammg 
experience m the use of the EDSAC Several members 
of the course were able successfully to run small 
problems of ther own on the machine 
An automatic computing machme can perform a 
very lumited variety of numerical operations—in the 
case of the EDSAC, addition, subtraction and multi- 
pheation only Each operation 1s called for by an 
‘order’, and to perform even the simplest math- 
ematical calculation an extended sequence of orders 1s 
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required The sequence of orders is known as the 
programme The EDSAC uses punched teleprinter 
tape for mput of orders and numbers 

In order to simplify the preparation of programmes, 4 
16 18 very desirable that a library of sub-routines, that™ 
1s, standard sequences of orders for carrymg out 
common. arithmetical operations, should be estab- 
lished Sub-routines should be so designed that their 
incorporation in a programme 1s as simple as possible 
At present the library associated with the EDSAC 
contains about seventy-five sub-routmes which fall 
into various classes There are basic sub-routines for 
performing the operation of division (the EDSAC has 
no built-in divider) and for the input and output of 
numbers These latter sub-routines convert numbers 
from the scale of ten to the scale of two which 1s 
used within the machme, and vice versa, and some 
of the output sub-routmes, ın addition, control the 
layout of the prmted page There are sub-routimes p 
for taking square roots and cube roots, for evaluating 
smes and cosmes and other elementary transcendental 
functions, for the summation of power series with real 
or complex coefficients, and for direct and imverse 
mterpolation On a higher level of complexity are 
sub-routmes for performmg numerical quadrature 
and for mtegratmg ordinary differential equations 
In another class there are sub-routines which facilitate 
the handling of complex numbers, ‘floatmg decimal’ 
sub-routines for use m problems in which the magni- 
tudes of the numbers concerned vary over @ wide 
range, and sub-routmes for assisting the programmer 
to prepare programmes 1n which complicated counting 
operations are involved Sub-routines are stored in 
the form of lengths of punched teleprinter tape and 
can be copied mechanically on to a programme tape 

When faced with a new problem, the programmer 
must first decide which parts of the calculation can 
be performed by sub-routines from the library, and 
which parts will have to be programmed ab «nitro 
The orders for performing the latter may be contamed 
ın & master routine (alternatively called a main pro- 
gramme), which will also contam orders for calling 
m the sub-routines as required It 1s sometimes con- 
venient to construct one or more sub-routmes 
specially for the problem in hand, these can be 
called in by the master routine in the same way as 
library sub-routmes The advantage of this pro- 
cedure 1s that ıt enables the master routine ıtself to 
be simplified The various routmes and any sequences 
of numbers which are required for the problem are 
punched separately on short lengths of tape—the 
library sub-routines are already m this form—and 
copied mechanically on to a single input tape for the 
EDSAC This tape contams everythmg required to 
enable the machine to perform the calculations, and, 
beyond putting 1t m the tape-reader, no setting-up 
of the machine is necessary 

When drawing up a programme it 1s very easy to 
make some blunder which may be trivial m itself, 
but which will cause the machine either to stop or to 
print wrong or meaningless symbols Experience has 
shown that one cannot be sure of detecting all 
these blunders by mspection One method of detecting 
them 1s to make the machine proceed order by order 
under the control of a push-button and to inspect the 
contents of the store each time This 1s, however, - 
very wasteful of machine time, and ıt 1s better to use 
methods m which the information required 1s printed 
automatically For example, 1t 1s a good practice 
when first designing a programme to arrange that 
a code letter ıs prmted every time a sub-routme 15 
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called ın If then the machme stops on account of 
an error, the sequence of code letters printed will 
help the programmer to localize the error Later, 
when the programme has been proved to work satis- 


T factorily, the prmting of code letters can be cut out 


In a simular way, 1t 18 a good idea to begin by cluding 
orders in the progamme which will print out extra 
numerical mformation that can be used for checking 
purposes These orders can also be removed when 
the programme has been shown to work correctly 
For more detailed checkmg there are a number of 
sub-routmes in the library which, when attached to 
a programme, cause the machme to print (im addition 
to, or mstead of, the numbers specified ım the pro- 
gramme) some detailed information which can be 
Thus, the machme may print 

Rates specifying the type of each order (for example, 
4M for add, S for subtract, etc) as ıt 1s executed , 
diternatively, the number ın the accumulator register 
may be printed each time ıb ıs cleared 

It frequently saves time in the long run if those 
sub-routines which have been constructed specally 
for the problem are tested on the machine before 
bemg meorporated in the full programme The sub- 
routines from the library, of course, are known to be 
free from error, and this fact alone would make the 
use of a library highly desnable, quite apart from 
other advantages 

Members of the summer school were shown various 
examples of programmes prepared for the EDSAC, 
meluding one for obtaming solutions of Emden’s 
differential equation which occurs ın astrophysics 
The EDSAC has also been applied to problems arismg 
in geophysics, wave mechanics, statistics, electron 
optics and electrical engmeering 


M V WILKES 


SPECIAL LIBRARIES AND 
INFORMATION SERVICES 


HE twenty-fifth annual conference of Aslib, held 


at the University of Bristol] durmg September 
22-25, marked the begmning of the second quarter- 


+ century of service of the Association of Special 
-7 Tibiaries and Information Bureaux, and was attended 


by two hundred and thirty delegates representing a 
wide variety of mterests and studies, scientific and 
humane The conference was welcomed by the vice- 
chancellor of the University, Sir Philip Morris, at a 
dinner and reception, on the night of September 22 

At the openimg session on the morning of September 
23 the president of the Association, Dı Percy Duns- 
heath, made a short speech m which he deserzbed 
Aslib as an “invisible investment’? paymg to the 
nation dividends both tangible and generous, since 1t 
18 a society of special lbraries—‘‘places where the 
progress of science and specialized knowledge are 
fostered and furthered at every step’ The usual 
presidential addiess was replaced by one by the 
director, Mr Leshe Wilson, who paid a warm tribute 
both to the voluntary effort which has built up the 
Association m the past and to the generous support 
received for some years through the Department of 
- Scientific and Industrial Research and now greatly 
` mereased While weleommg the present trend n 
national life towards a paitnership between voluntary 
effort and State support, he emphasized the obligation 
on 1ecipients of such support to think in terms of the 
national and not merely the professional need The 
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primary duty of Ashb at the present time is to those. 
particularly ın industry, who are called upon to be 
the leaders in national recovery The mam sinew of 
their effort ıs industrial research , 1¢ 18 Aslib’s concern 
that more special] libraries and mformation bureaux 
should be set up ın mdustry to supply vital scientific 
and technical mformation to research departments 
The Association hopes to establish more local branches 
and a number of groups representing the interests of 
particular professions or trades, expanding by these 
means not only 1ts membership but also one of 1ts most 
valuable services—the provision of facilities for the 
cross-fertilization of ideas Ashb ıs well represented 
on the Nicholson Committee, the successor of the 
King Panel on Technical Information Services, and 
is responsible for representing Great Britam (the 
director hoped with increasmg energy) ın the field of 
miternational documentation There is still an 
enormous field for research in special library methods, 
and Mr Wilson said that he hopes before long to set. 
up @ research committee to carry on this work and 
publish its results He could not envisage a single 
organisation serving effectively both the technical 
and the professional mterests of lbrarianship—it 
might be that the latter should rest more particularly 
on, the Library Association—but he felt sure that the 
fundamental activity of Ashib must m the long run 
consist of research mbo the techniques of special 
librarianship and mformation work 

On the afternoon of September 23, Mr F L Kent, 
librarian of the University of Buistol, presented a 
paper on the library 1esources of Buistol and the 
south-west of England It ıs hoped that simular 
surveys of other regions will enable a general view 
to be arrived at of the resources of Great Britain as. 
a whole, particularly in special and technical libraries 
which might be willing to co-operate m the national 
inter-library lending service The paper was followed 
by a comprehensive programme of visits to libraries, 
including the University Library (general and medical 
libraries, engmeermg division, and botany and 
zoology departments), the City Library and the 
South-Western Regional Library Bureau, and the 
libraries of the Bristol Aeroplane Co and the National 
Smelting Co—most delegates being able to visit at 
least two of these In addition, arrangements were 
made for mdividual delegates to see the libraries of 
the University of Bristol Institute of Education, 
Southmead Hospital and Messrs W D and H O 
Wills Ltd 

The third session, on the morning of Septemhei 24, 
consisted of papers by Miss M Exley and Mr W 
Ashworth on the re-planning and re-organisation of 
special libraries, the former bemg concerned mainly 
with buildings, equipment and administration, and 
the latter with 1e-cataloguing and re-classification 
At the afternoon meeting, Miss E Ditmas, former 
director of Aslib, presented a paper on the literature 
of special librarianship, contaimng a select biblio- 
graphy of three hundred items, copies of which were 
exhibited ın an adjoming room This paper gave rise 
to useful discussion on the future publishmg pro- 
gramme of Aslib and the possibility of collaboration. 
with the Library Association in this field The con- 
ference concluded with a paper on the Earl of 
Leicester’s Library at Holkham Hali by Dr W O 
Hassall, who, to at least one member of his audience 
conveyed once again that sense of the unity under- 
lying all the diversities of librarianship, research and. 
learnmg which was present throughout the conference 

F L. KENT 
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THERMODYNAMICS OF 
ADSORPTION 


N informal discussion on “The Appleation of 
Thermodynamics and Statistical Mechanics to 
Adsorption Problems” was held m the Chemustry 
Department, University College, Dundee (University 
of St. Andrews), durmg July 20-21 Twenty-five 
people were present With this small group a very 
close exchange of views was possible, and the dis- 
cussion, throughout was brisk and hvely The 
discussion was divided mto two parts (1) monolayer 
adsorption, (2) multilayer adsorption and hysteresis 
The first section was opened by Dr © Kemball 
(Cambridge), who presented a paper on the entropy 
of adsorption He showed how a knowledge of 
entropy changes can throw hight on the mobility and 
lateral mteraction of the adsorbed molecules, and 
how the entropy can be obtamed both from experi- 
mental data and also theoretically, and stressed the 
importance of resolving free energies imto their 
respective heat and entropy components Two cases 
were dealt with, the mobile and :mmobile film 
Compaiing the experimental results with the theor- 
etical, 16 18 found that the results can be divided 
ito four classes ‘supermobile’ (xenon on mercury 
at 260° K ), mobile (ethane on chabazite at 430° K ), 
mtermediate (benzene on mercury,at 323° K ) and 
immobile (hydrogen on glass at 20° K ) Dr Kemball 
stressed the need for accurate surface-area determ- 
inations 
Prof D H Everett (Dundee) prefaced his paper 
on the relation between heats and entropies of 
adsorption with a discussion of the various thermo- 
dynamic quantities which have been used to describe 
adsorption data) The conditions under which these 
sets of free energies, heats and cntropies can be 
derived from experimental results were precisely 
specified and the relationships between them mdi- 
cated As m the study of solutions, a reference 
system is desirable In monolayer adsorption this 
can be either an ideal localized monolayer or an ideal 
two-dimensional gas Using the former model as a 
reference state, 1b has been found that the ‘excess’ 
partial molar entropy of adsorption, obtamed by 
deducting the estimated configurational entropy from 
the experimental entropy, 1s a lmear function of the 
differential heat of adsorption This line, for twenty 
adsorbates on charcoal at 0° C , was superposable on 
the Barclay—Butler heat-entropy plot for the evapor- 
ation of liquids An extension of this method of 
analysis to low-temperature adsorption results (with 
Dr D M Young) shows that the characteristics of 
the heat-entropy plot are markedly mfluenced by 
temperature Prof Everett concluded that the local- 
ized monolayer seems to be a satisfactory reference 
system, and pomted out the possibilities of a more 
extensive examination of the heat-entropy relation 
Prof R M Barrer (Aberdeen) and Dr Kemball 
both stressed the difficulties encountered in reaching 
any fundamental conclusions about heat-entropy 
relations, as the experimentally accessible range of 
AG values ıs often rather small compared with the 
coresponding changes m AH and AS 
Dr H C Longuet-Higgins (Manchester) outlned 
the method by which he ıs brmgmg statistical 
mechanics to bear on the general relation between 
heats and entropies The Barclay—Butler rule for 
the heats and entropies of solution of a gas m a 
liquid can be simply derived, using Henry’s law, 
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if certain additional assumptions equivalent to the 
Law of Corresponding States are made regarding 
the nature of the solute-solvent mteractions This 
tieatment has been extended to adsorption assuming i 
a mobile film and Henry’s law, and ıt was shown = 
that here also a lmear heat-entropy relation 1s to be 
expected 

Dr G Szasz (Office of Naval Research, American 
Embassy, London), speakmg on calorimetric measure- 
ments of specific heats and entropies of adsorption, 
presented some recent experimental work from the 
laboratories of Prof J G Aston (Pennsylvania State 
College) and Dr J A Morrison (National Research 
Council, Ottawa) From the results of Aston, Szasz 
and Kingdon, a calculation has been made of the 
entropy difference at 0° K between, a film of nitrogen 
on ttamum dioxide corresponding to a completed 
monolayer, and a film contammg 0 6 this amount of g 
nitrogen They found a positive value (+1 6 3 
ł 6 cal. deg `? mole) mstead of the negative value 
expected for an ideal localized monolayer An 
explanation for this result was suggested by Prof 
Barrer, who pomted out that on a heterogeneous 
surface the entropy calculated by the usual formule 
of statistical mechanics would be m error Later in 
the discussion an alternative explanation was sug- 
gested by Prof Everett, who showed that ıt would 
be accounted for 1f, m fact, a Second layer had started 
to form before the completion of the monolayer 
Measurements have also been made by Dr Morrison 
and Dr Los of the specific heat at four-tenths cover- 
age, as a function of temperature, for argon on rutile 
of a high specific surface down to 14°K Dr Szasz 
presented some of their preliminary results, which 
exhibited a number of interesting features Detailed 
discussion of these points seemed unwise until con- 
firmed by later work 

Dr A R Muller (Cambridge) discussed the theo - 
oticel calculation of heats of adsorption and showed 
that the variation of heat with coverage may be 
caused either by interactions between the adsorbed 
particles or by surface heterogeneity He pomted 
out that no experiments of sufficient accuracy have 
been published which make ıt possible at present to 
distingwsh between these two effects Dr Miller 
also mentioned that measured heats of adsorption , 
of polar molecules dicate that existmg methods A! 
dealing with long-range interactions between adsorbed 
molecules are madequate He suggested that some 
recent work on the order—disorder problem could be 
extended to take account of long-range forces The 
ensuing discussion dealt with uniformity and non- 
umformity of surfaces Dr J H Smgleton (Aber- 
deen) directed attention to the striking change m the 
surface properties of a metal when only a few mole- 
cules are chemisorbed on ıt Dr Szasz referred to 
recent Russian work which mdicates that the change 
of heats with coverage can be accounted for by 
‘mduced heterogeneity’ on an imuitially uniform 
surface Mr A S Porter (Imperial College, London) 
mentioned the experiments of Emmett and Kummer 
with carbon-14 monoxide and carbon-12 monoxide, 
which these authors claim demonstrate the effect of 
heterogeneity 

Dr D M Young (Dundee) showed that recent work 
with Dr F C Tompkins (Imperial College, London) 
has confirmed Orr’s experimental heats of adsorption —~ 
on cæsium iodide crystals, but also that Orr’s calcu- 
lations do not refer to the same crystallographic 
plane as his experrments Recent experimental work 
at Dundee shows that the heats of adsorption of 
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argon on potassium chloride are some 500 cal /mole 
Ingher on the (111) than on the (100) plane A 
possible link between these studies and the theory of 
crystal growth and habit modification was indicated 
Some unpublished work of S Ross and G E Boyd 
(Oak Ridge) on the low-temperature adsorption of 
ethane on a number of sodium chloride preparations 
was mentioned These results suggest that each step 
1n & step-wise isotherm can be attributed to a different 
crystallographic plane present on the surface Dr 
Kemball directed attention to some mteresting step- 
wise isotherms for acetone on quid mercury, where 
each step appears to denote the filling of a fresh 
layer The question of step-wise isotherms was dis- 
cussed and ıt was felt that the available exper:mental 
pe were msufficrent to warrant a general mter- 
Yporetation of this phenomenon 
The section on multimolecular adsorption was 
introduced by Prof Barner (Aberdeen) Brief mention 
was made of the recent statistical derivation (with 
Dr R R Fergusson (Aberdeen)) of the Huttig 
equation , 16 was pomted out that this equation can 
also be derived using Hull’s method of ‘vertical 
counting’ He considered that the main weakness 
of the Huttig and Brunauer—Emmeti—Teller (BET ) 
models ıs their neglect of interaction forces A new 
statistical] treatment of adsorption was outlimed in 
which ıt 1s assumed that sorption centres mitiate the 
growth of compact clusters of limited size (as distinct 
from the columnar clusters assumed m BET or 
Huttig treatments) Neglecting lateral teractions 
between molecules in the cluster, isotherms obtained 
are type I with some variations Prof Barrer and 
Mr Robins (Aberdeen) have made considerable pro- 
giess with another new model which, lke Polanyi’s 
~ treatment, takes mto account mteractions between 
sorbed molecules, as well as the comparatively long- 
range nature of dispersion forces acting between a 
massive substrate and a gaseous molecule The 
adsorbed phase 1s regarded as a compressed three- 
dimensional gas It is assumed that van der Waals’ 
equation of state 1s valid over the entire range of 
the adsorption isotherm, and that the mteraction 
energy between a molecule and the surface varies as 
. the inverse cube of the distance Although no simple 


we 


2 relationships emerge, ıt has been possible, usmg 


selected values of the heat of adsorption, to obtam 
for adsorption on a plane surface isotherms corre- 
sponding to the first three types in the BET 
classification, all the isotherms reducing to type I at 
temperatures above the critical temperature of the 
adsorbate The theory is also bemg extended to 
include adsorption between parallel planes (cracks) 
and im capillaries, and on this basis ıt appears possible 
to obtain the other two general types of isotherm 
Prof Everett mdicated a possible approach to tne 
thermodynamic treatment of multilayer adsorption 
If the Barclay—Butler rule be assumed valid over the 
entire adsorption process, a knowledge of the differ- 
ential heat of adsorption will permit the mterpolation 
of the excess entropy term from the Barclay—Butler 
line A comparison of this term with the experimental 
entropy would give a measure of the configurational 
entropy as a function of the amount adsorbed This 
treatment has been apphed to some results of Craw- 
- ford and Tompkms, the configurational entropy 
corresponds closely to that caleulated for an ideal 
localized monolayer up to about half-coverage, after 
which a sudden mflexion marks the beginning of a 
steep rise m partial molar configurational entropy 
The general shape of the curves obtamed by this 
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method correspond to that expected for a localized 
model, where adsorption m the second layer takes 
place on sites provided by groups of first-layer 
molecules The mcrease m entropy arises from the 
increasing number of arrangements possible when 
adsorbed molecules can also occupy sites m the 
second layer 

Isotherms for a number of organic vapoms on 
nickel oxide were presented by Mr G Schremer 
(Cambridge) These have been analysed from a 
thermodynamic pomt of view using Dr Kemball’s 
method, in which values of the entropy are calculated 
at a standard state corresponding to a definite fiac- 
tion of the surface covered The assignment of a 
definite value of the fractional coverage is only 
possible if reliable values of the monolayer capacity 
are available To this end, a detailed exammation 
of the values obtamed from the BET and the 
Volmer isotherms has been made The BET values 
are about seven-tenths of the Volmer values, but 16 
was concluded that the latter lead to a more con- 
sistent definition of the standard state 

Mr W I Whitton (Dundee) described some 
isotherms which he has measured for benzene on 
charcoal over a range of temperatures At high 
coverages the adsorption and desorption isotherms 
are separated by a hysteresis loop, but the marked 
capillary condensation just as the saturation vapour 
pressure is reached was found to be completely 
1eversible The general shape of these isotherms 
suggests that capillary condensation does not become 
appreciable until the pressure approaches the 
saturation vapour pressure The vigorous discussion 
of adsorption hysteresis which ensued demonstrated 
the need for more detailed theoretical and experi- 
mental work on this topic 

Prof W F K Wynne-Jones (Newcastle), Drs 
S J Gregg (Exeter), P Meares (Aberdeen), R C. 
Pink (Belfast), R R Smith (Dundee), and Mr E W 
Smith (Dundee) also contributed to the discussion. 

W I WHITTON 
D M Youre 


INDIAN ASSOCIATION FOR THE 
CULTIVATION OF SCIENCE 


ANNUAL REPORT FOR 1949-50 


HE annual general meeting of the Indian 
Association for the Cultrvation of Science was 
held ın Caleutta on July 25 The Joy Kissen Mook- 
erjee Gold Medals for 1947 and 1948 were awarded 
to Mme Irene Johot-Curie, director of the Radium 
Institute, Paris, and to Dr Arthur E Morgan, 
president of the Tennessee Valley Authority, respect- 
ively Siw Robert Robinson, president of the Royal 
Society, recerved the Association’s Bimala Churn 
Law Gold Medal for 1945, and the same Medal for 
1949 was awarded to Sir Alexander Flemmg Prof 
Hermann E Mark, director of the Polymer Research 
Institute, United States, delivered a course of 
lectures as Coochbehar professor of the Association 
The members of the Council of the Association for 
1950-51 are as follows President, Prof M N Saha, 
Vice-Presedents, Dr J C Ghosh and Dr D M Bose, 
Honorary Director, Prof P Ray, Ordinary Members, 
Dr S R Bose, Sri Dwiyesh Chandra Chakravarti, 
Dr B C Guha, Dr Satish Chandra Ganguly, Prof. 
S K Mitra, Prof P C Mahanti, Prof S K Ray, 
Hon Sm C C Biswas, Dr S K Banerji and Dr. 
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P N Brahmachari, Trusiee-Member, Hon Justice 
R P Mookerjee , Nominees of the National Institute 
of Serences of India, Dr B B Dey and Dr D S 
Kotharı, Nominees of the Government of India, the 
secretary to the Department of Scientific Research, 
the educational adviser to the Government of India, 
Sri M S Bhatnagar and the joint finance secretary , 
Nominee of the Government of West Bengal. Dr D M 
Sen ; Professor-Member, Prof Santi R Palit 

In presenting the annual report of the Association 
for 1949-50*, the honorary director, Prof P Ray, 
said that the major construction work of the new 
research building of the Association at Jadavpur, 
which was started m March 1949, had been completed 
by March this year The new Department of Organic 
Chemistry was opened durmg the year, and efforts 
were being made to bring mto existence the Depart- 
ment of Theoretical Physics 

During 1949-50 the Association recerved a capital 
grant of Rs 400,000 from the Government of West 
Bengal and a loan of Rs 80,000 from the Government 
of India towards the construction of the new research 
building The Government of India had previously 
made available a capital grant of Rs 432,000 and a 
loan of Rs 500,000 for this purpose The other 
receipts mecluded a recurrmg grant of Rs 256,025 
and a non-recurring grant of Rs 80,000 for research 
traming facilities, both from the Government of 
India The Council of Scientific and Industrial 
Research also financed two research schemes on 
X-ray mvestigation on coal and on the construction 
of osmometers for high-polymer research, for which 
sums of Rs 9,383 and Rs 2,550 were made available, 
respectively 

The annual report gives an account of the research 
work of the various Departments In the Department 
of X-rays and Magnetism, B S Basak investigated 
the crystalline structure of phenanthrene, B K 
Banerjee the study of the glass system by X-ray 
diffraction and other physical methods, and R K 
Sen contmued his work on the extra reflexions in 
Laue photographs of single crystals of benzl J Sen 
and B K Banerjee investigated the change m 
orientation. of cellulose in sound and infected tracheids 
of chir by the X-ray diffraction method, S C Mitra 
the high-temperature behaviour of the crystals of a 
number of Tutton salts, and A K Dutta thermo- 
electric phenomena ın semi-conductors Investi- 
gations m the Department of Optics included work on 
the origin of low-frequency Raman lines due to 
organic compounds m the solid state, on the Raman 
spectra and molecular structure of organie com- 
pounds in different states, the excitation of the 
Raman spectra by the resonance line of mercury, the 
fluorescence and absorption spectra of diamond 
erystals and the absorption of ultra high-frequency 
radio waves by organic liquids 

In the Department of Physical Chemistry, funda- 
mental studies on polymerization kinetics continued, 
and the mhibition and retardation of vinyl polymer- 
ization, chain transfer by solvents ın vinyl polymer- 
wation, the catalytic preparation of silicone resins, 
the solubility and co-solvency and the dielectric 
behaviour of metallic soaps were all investigated , 
but although a programme of work for the Depart- 
ment of Organe Chemistry which was started in 
September 1949 has been planned, work has been 
limited to establishing the laboratory and prelummary 
studies on the technique of chromatography 


* Indian Association for the Cultivation of Science Annual Report 
for 1949-50 Pp 49 (210 Bowbazar Street, Calcutta 12, 1950 ) 
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FOREST PRODUCTS RESEARCH 


T ıs remarkable that ıt has required two World 

Wars to bring to the public a realization of the , 
enormous potential value of research work mto the 
products of the forest The Forest Research Institute 
at Dehra Dun in India was inaugurated ın 1907, and, 
with the encouragement of the late Lord Curzon, at 
that tıme Viceroy of India, a buildmg was opened in 
1912 which was thought to be of sufficient sizo for 
the next twenty years The work undertaken durmg 
the first years remained unknown outside the Forest 
Department itself and a few officials of the Govern- 
ment of India Soon after the outbreak of war m 
1914, India discovered that she would have to become 
self-supporting ın a number of articles required by 
industry and ın the household Heavy work at once 
fell upon the young Research Institute, work whi 
met with such success that at the close of hostilities 
the Government sanctiored funds for a spacious 
buildimg, meluding laboratories and so forth, and a 
largely increased staff In the Second World War 
the Institute proved its value to the country, its 
work and gathered experience enabling problems to 
be solved of a complexity which only research on 
a high plane could have made possible 

A few years after the close of the First World War, 
the Forest Products Research Laboratory was opened 
at Princes Risborough, Aylesbury, Bucks, with a 
research board under the Department of Scientific 
and Industrial Research Here again recognition by 
industry and the public at large came slowly, and 
once more 1¢ required a World War to show the great 
value of its work Owmg to the War the customary 
annual reports were held up, and the reports for 
1939-47 have been recently issued combined under a 
single cover* The reports are in two parts, the first 
those of the Forest Products Research Board, and 
the second of the director of forest products research, 
Dr F Y Henderson 

In a summary of the war activities the director 
deals briefly, showing the wide range of the research 
work undertaken, with the following charcoal pro- 
duction ın portable kilns, home-grown timbers, 
corrosion of metals contained ın wooden cases;~ 
seasoning, rifle furniture (stocks and so forth), wood.! 
bending, timber for aircraft, peeling tests, laminated ` 
wood, adhesives, fire resistance and extinction, 
physics, utilization of wood waste (including sawdust), 
survey of damage by msects in national stocks of 
hardwoods, dry-rot in buildmgs (damaged by ar- 
raids, especially in cases where large quantities of 
water had been used to extimguish the fires), and 
advisory work to government departments, big 
industries and so forth 

In an introductory note, the Forest Products 
Research Board says ‘One of the most serious 
unpacts of the war upon the tumber-usimg industries 
was the drastic constriction, or with respect to some 
species the complete cessation, of supplies of tumber, 
either as raw material or as products”. An early 
problem was to make good the serious loss of supplies 
of charcoal, to a considerable extent rmported from 
Germany before the War, and which is essential for 
the rayon, non-ferrous metal and other important 
industries Those who have visited some of the hard- - 
wood forests ın the southern parts of England know ‘ 

* Reports of the Forest Products Research Board, with the Reports 
of the Director of Forest Products Research, for the vears 1939-47 


Department of Scientific and Industrial Research Pp 94+10 pl 
(London HM Stationery Office, 1950) 3s 6d 


mw. 


! 

! 
4 
4 


No 4231 December 2, 1950 


how the Forest Products Research Laboratory solved 
this difficulty by its portable charcoal-burning kiln , 
- and ıt followed up developments and exploitation of 
this beyond normal lmuts by secondmg one of its 
officers to the Timber Control Department to super- 
vise the erection and working of the kilns and by 
traming operators The other important subject 
mentioned is m connexion with plywood and the 
revision of the aircraft plywood specification, leadmg 
to simplification and the conservation of supplies 
These activities on the part of the Laboratory have 
brought ıt mto much closer relation to the tumber- 
using industries and made them aware of its value 
to them 
In 1943 the Board commenced to consider recom- 
mendations for post-war work of the Laboratory As 
“the director states, the necessity now exists of 
lacing the Laboratory m a good position to meet the 
nereasing requests by industry for advice, to make its 
results more effectively known, and to expand the 
resources of the Laboratory both m meome and 
maternal Detailed accounts of the work carried out 
m the years 1946 and 1947, together with some 
interesting illustrations, complete the reports 
E P Sressine 


BIRD MIGRATION IN THE TRENT 
VALLEY 


URING the autumn months of July, August, 
Soptember and October m the years 1940-47, 
continuous observations of the movements of bird 
migrants were made by R J H Rames along the 
Trent Valley in Nottinghamshire and on the extensive 
Nottingham sewage farms These observations 
revealed that a substantial passage movement of a 
wide variety of species regularly takes place m the 
region The facility with which movements are 
observed in the district is attributed to the narrow- 
ness of the valley and the situation of the sewage 
farms m its course as potential feeding and resting 
grounds (British Buds, 43, 140, 4, April 1950) 
A. total of 126 species of migrant birds has been 


J recorded from the district durmg the years under 


— Observation 


Of this number, nmety-three species 
have occurred regularly, many m extremely large 
numbers, and the remaimder have been recorded as 
rare vagrants or of irregular occurrence 

The migratory movements were of four kinds an 
exodus of local summer residents, an emigration of 
summer residents of more distant origm, a passage 
migration of foreign birds and a local movement of 
some British resident species The great majority of 
these movements occur on a south-westerly flight, 
but a large number of birds, most probably emigrants, 
move in an easterly direction , several species migrate 
from east to west 

It has been mferred that many migrants reach the 
Trent Valley by at least two main routes One 
stream of migration arises on the Yorkshire coast m 
the region of Flamborough Head, crosses the East 
Riding to the Humber and then passes up the River 
Trent to reach the Trent Valley near Newark Some 

_ proportion of migrants reaching Spurn Head cross 

` the Humber mouth and probably turn mland on the 
North Lincolnshire coast, then pass over North 
Lincolnshire towards Lincoln and Newark, thus 
reaching the Trent Valley by a direct south-west 
course. 
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The two streams of immigrants meet at the mouth 
of Trent Valley, pass along the Trent through South 
Nottinghamshire and Derbyshire, leave the Trent and 
move through the region of Birmingham and South 
Staffordshire, most probably to the Severn Valley It 
may be surmised that the passage continues to the 
south coast of Brita or the Bristol Channel 

The most rmportant of the factors affecting mland 
migration is the direction and velocity of the wind 
Opposing winds, unless strong, appear to be favour- 
able to the progress of migration, whereas following 
winds are less favourable to the majority of migrants, 
though apparently necessary for the local occurrence 
of some species such as the wood-sandpiper 


SOCIETY OF FORESTERS OF 
GREAT BRITAIN 
ANNUAL GENERAL MEETING 


T its recent annual general meeting in Oban, the 
Society of Foresters of Great Britam unanim- 
ously awarded the Society’s medal to Sir John 
Stirling Maxwell, ın recognition of his pioneer work 
in planting peat land at Corrour and Fersit, which 
was the basis of the system now ın general use by 
the Forestry Commission 
The followimg office-bearers and councillors were 
elected President, Prof H M Steven, Department 
of Forestry, University of Aberdeen , Vice-President, 
A H Goshng, director-general, Forestry Commission , 
Editor of Jounal, R W V Palmer (c/o Estate Office, 
Eastnor, near Ledbury, Herefordshire), Busness 
Editor, J A B Macdonald, silviculturist (north), 
Forestry Commission , Secretary and Treasurer, R A 
Galloway (8 Rutland Square, Edmburgh, 1), Auditor, 
D L Ferguson, Forestry Commission, Edinburgh , 
Councilors, Prof H G Champion, Imperial Forestry 
Institute, Oxford, Sim Henry Beresford-Peirse, 
director of forestry for Scotland; W E Huley, 
manager, Dartmgton Woodlands, Ltd , South Devon , 
G B Ryle, conservator (private woods), Directorate 
for England, A P Long, director of forestry for 
Wales, Bruce Urquhart, technical officer, Co- 
operative Forestry Society (Scotland), Ltd, Edm- 
burgh 
The meeting took place durmg the annual excursion, 
held this year ın Argyll, with headquarters at the 
Great Western Hotel, Oban, ın which about sixty 
members took part Visits were paid to Inverhever 
and Barcaldme Forests of the Forestry Commission 
and to the Argyll Estates at Inveraray and Sir George 
Campbell’s Cumlodden Estate These visits brought 
out several points of umportance the remarkable 
rate of height growth and volume production par- 
ticularly of the Pacific coast species, sitka spruce, 
Abes grandis and Tsuga heterophylla , the problems 
of spacmg, time of first thimning and degree and 
interval of thinnmg arising out of this growth, the 
problem of extraction under certain conditions in the 
west, arising out of the broken nature of the ground, 
the high rainfall and peat conditions 
At Barcaldine Forest the members saw a magni- 
ficent clump of Douglas firs to which the name of 
“Sutherland’s Grove” was given m recognition of the 
work of Sir John Sutherland, who was the first 
assistant commissioner for Seotland under the 
Forestry Commission and was associated with Bar- 
caldıne both before and after its acquisition by the 
State 
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The Editors do not hold themselves responsible 
for opimons expressed by thew correspondents 
No notice s taken of anonymous communications 


Kojic Acid Biosynthesis from 1-C'~Glucose 


Tue biosynthesis of kope acid by Aspergillus 
oryze has been mvestigated by growmg the mould 
on Czapek—Dox medium contaming 1-C14-glucose! 
and 0 1 per cent yeast extract Surface cultures were 
grown 1n 1-htre conical flasks through which air was 
contmuously passed The radioactive carbon was 
located by degradmg dimethylkoyic acid as shown 
below? (the carbon atoms of kojic acid have been 
numbered from 1 to 6 ım order to srmphfy subsequent 
comparison with glucose) 
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and 6 of kojec acid Experiments concerning this 
pomt are in progress The vahdity of the following 
argument, which 1s based on the radioactivity in 
carbon atom 1 of koj:c acid, remains unaffected 
Drhydroxyacetone has been considered an mter- 
mediate m the synthesis of kojie acid from glucose? 
If free dihydroxyacetone were formed from carbon 
atoms 1, 2 and 3 of glucose, kojie acid would be 
labelled as follows (a) equally in two carbon atoms 
(1 and 3, or 4 and 6) assummg one molecule dihydroxy- 
acetone to be used ın the synthesis , or (b) equally in 
four carbon atoms (1, 3, 4 and 6) if two molecules of 
dihydroxyacetone yield one of kope acid 
Alternatively, 1f the glucose were degraded by 
the enzymes of the Embden-Meyerhof cycle, the 
dihydroxyacetone monophosphate would initially 
contain carbon-14 only m one position, provided that 
dihydroxyacetone phosphate ıs not in equilibrrams 
Sen 
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When carbon-14 glucose (specific radioactivity 
89 3 x 1073; C /mM ) was present from the time of 
moculation, the isolated kope acid had a specific 
activity of 91 0 x 107%: C /mM, after sublimation In 
this experiment (see table, experiment 1) the kojic 
acid was diluted with carrier before methylation, a 
sample of the dimethyl compound (not recrystallized) 
prepared from undiluted koje acid had a specific 
activity of 84 7 x 1073; © /mM 

On degradation, most of the radioactivity (74 per 
cent) m this sample was located m carbon atom 1 
The remamder of the activity was distributed fairly 
evenly over all the other carbon atoms When 
carbon-14 glucose was added at a later stage (see 
experiment 2) up to 80 per cent of the radioactivity 
was located in carbon atom 1 

We are indebted to Dr J A Barltrop for suggesting 
that the degradation of dimethyl]koj1c acid may pro- 
ceed through 1 6-dimethoxypentan-2 4-dione, a 
symmetrical intermediate, methoxyacetone could 
then arise from carbon atoms 2, 3 and 4 and 4, 5 
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* Degradation carried out ın dupheate + Calculated by difference 


with free dihydroxyacetone+ Since the dihydroxy- 
acetone phosphate would be m equilibrium with 
glyceraldehyde phosphate, the radioactive component 
would be diluted by the non-radioactive carbon atoms 
4, 5 and 6 of glucose Any labelled carbon atom m 
the kojic acid would therefore be expected to have 
half the specific activity of the labelled atom ın 
glucose Although there ıs no mformation about the 
existence of the Embden-Meyerhof cycle in A oryzæ, 


A 


1t may be significant that a zymohexase has recently `% 


w, 


been observed m Penicillium notatum’ 3 

Since the koje acid has the same specific activity 
as the glucose present at the time of moculation, 
and since 70-80 per cent of this activity 18 located ın 
one carbon atom, we conclude that neither di- 
hydroxyacetone nor dihydroxyacetone phosphate are 
precursors of kojic acid from glucose This conclusion 
would be mvahd if dihydroxyacetone could be 
obtained other than from the 1 carbon atom of 
glueose, or if dihydroxyacetone were to form an 
asymmetric complex with an enzyme of the type 
suggested by Ogston® The mechanism by which 
all the carbon atoms of koje acid become labelled 
1s not yet apparent. Prelumimary experiments 
show only slight meorporation of C#O, and 
HC“OOB. 

Kojic acid can be obtamed m high yield usmg 
dihydroxyacetone or glycerol as the sole carbon 
source? Such substrates may be converted first to a 
simple hexose sugar as postulated by Raistrick and 
his colleagues’, or alternatively, further metabolic ` 
pathways may be available for the utilization of ` 
compounds other than hexoses 

The carbon-14 methyl 10dide used for preparing the 
labelled glucose was obtamed from the Radiochemical 
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Centre, Amersham We are indebted to Kemball, 
Bishop and Co, Ltd, for generous gifts of koje 
acid 
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Cordycepin, a Metabolic Product isolated 
from Cultures of Cordyceps militarıs 
(Linn.) Link. 


a PREVIOUS work on Cordyceps militaris (Linn ) Link 
has been confined to morphology, hfe-history and 
relationships' and physiology? A study of possible 
antibiotic production by the mould was suggested 
by the observation that host tissue mcorporated m 
the pseudosclerotium is resistant to decay 
A mono-ascospore culture from a _ sporophore 
collected at Tollymore Park, Co Down, in the 
autumn of 1948 was established on a peptone—‘Lemeco’— 
glucose-agar medium The culture grew vigorously 
and Cladosporwum conidial stages? developed after 
six days growth at 24° Using a medium of ‘Pro- 
nutrin’ and glucose ın water inoculated from a bulk 
suspension of conidia in water, good growth was 
observed after two days at 24° After fifteen days, 
the culture solution showed slight mhibition of the 
growth of a stram of B subtilis, and after approx- 
imately twenty-four days the inhibitory activity was 
pronounced From the filtered culture medium we 
have isolated a erystallme compound to which we 
give the name ‘cordycepin’, which appears to be 
responsible for the total mhibitory activity 
At a concentration between 10 ugm and 100 ugm 
“por ml , cordycepm inhibits the growth of B subtils 
NCTC 6752 ın bouillon broth at 30° A small number 
of cells ın each culture of this strain has been 
found to grow ın concentrations of up to 1 mgm 
per ml 
Of forty-five strains of B subtelts obtamed from 
the National Collection of Type Cultures, forty-three 
were inhibited to varying degrees by a concentration 
of 1 mgm cordycepm per ml. Cordycepin had no 
visible effect on the growth of B subtils NCTC 
strains 7195 and 7984 at this concentration, nor on 
Staph aureus Oxf H and various strains of Bact 
col, Sar lutea and B proteus 
Cordycepin crystallizes from water, ethanol and pro- 
panol as needles (mp 225°) It shows a marked 
tendency to separate with water of crystallization 
which is difficult to remove Analyses of cordy- 
cepin agree with the formula C,,H,,0;N,, and analyses 
of the crystalline picrate and the dimercurichloride 
| agree with thisformula Its aqueous solution ıs neutral 
PH 7 1) and ıt exhibits an ultra-violet absorption 
maximum at 2600 A (e = 14,000), which does not 
change markedly in acid or alkaline medium A 
molecular weight determination on cordycepin by 
Mrs Dorothy Hodgkin and Dr G J Pitt, usmg the 
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X-ray crystallographic method, gives a value of 
247 + 10 

Preliminary exammation pomts to cordycepin 
contaming two condensed heterocyclic rings, one of 
which 1s imidazole , the possibility that 1t 1s a purme 
derivative ıs suggested by biological evidence 
Biological and chemical studies on cordycepin are 
contmumg and will be reported upon elsewhere 


K G CUNNINGHAM 
WILLrtaAM MANSON 
F S SPRING 
Chemistry Department, 
Royal Technical College, 
Glasgow 
S A HOTCHINSON 
Botany Department, 
University, Glasgow 
July 27 
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184, 622 (1927) Sek Trans Brit ‘Mycol Soc , 20, 216 (1936) 

2 Atkinson, Bot Gaz, 19, 129 (1899. Pettit, Bull ‘Cornell Univ 
Agric Exp Station, 97, 339 (1895) 

3 Petch, Trans Brit Mycol Soc , 20, 216 (1936) 


Production of Antibacterial Metabolism 
Solutions by Fungi 


TE testing of the antibacterial activity of fungus 
(Basidiomycete) metabolism solutions in this Lab- 
oratory 1s done by floating a 10-mm disk cut from 
an agar-plate colony of the fungus, on 25 ml of the 
medium, usually potato dextrose agar or malt agar, 
and testing the metabolism solution so produced. 
every five days by the method previously described? 
against agar plates bulk-seeded with the test bactoria, 
Bactervum cola and Staphylococcus aureus respectively 
The result is expressed as the diameter of the area 
of the bacterial mhibition ın mullimetres 

This method produces consistent results, and 18 
satisfactory for estimating comparative antibacterial 
activity under these conditions Certain workers, 
however, have complained that when attempting to 
produce larger quantities, for example, a litre, of 
metabolism solution, the degree of antibacterial 
activity 1s usually much less In checking this matter 
we evolved a system for producing relatively large 
quantities of metabolism solution by a simple tech- 
nique which appeared to be satisfactory for all but 
the ‘factory’ scale of production 

It was decided that uniformity of test results com- 
parable with the one disk on 25 ml standard would 
be obtamed by mereasmg the number of disks m 
proportion to the amount of medrum, for example, 
two disks on 50 ml, four disks on 100 ml forty 
disks on 1 litre At the same time, however, one disk 
only was put on half the flasks set up at each volume 
of medium The accompanying table shows the 
results, giving the peak period of antibacterial activity 
and the number of days taken to reach ıt The 
experiment was done with Hygrophorus pratensis 
W 618A against Staph aureus only 

The results are imterestmg m showmg that, con- 
trary to expectation, the activity of the metabolism 
solution was approximately the same, that 1s, between 
20 and 24 mm, on any volume of medium from 25 
to 1,000 ml and with any number of disks from 
1 to 40 Moreover, m each case the peak was reached 
in the same time, between 25 and 30 days The degree 
of inhibition variation was the same ın duplicate 
flasks ın each series as in flasks in different series, 
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PRODUCTION OF ANTIBACTERIAL ACTIVITY IN DIFFERENT VOLUMES OF 
MEDIUM WITH DIFFERENT NUMBERS OF DISKS 














Voi of medium | No of disks | Diam ofinhib | No of days to 
(ml) area (mm ) reach peak 
25 1 20 25-30 
100 {i a 25-30 
200 {3 a 25-80 
400 i 2 25-30 
1000 a Ph 25-30 








showing that nether the amount of medium nor the 
number of disks made any significant difference 

Metabolism solution up to 1 litre can satisfactorily 
be ‘planted’ with one 10-mm disk, and as fifty disks 
can easily be taken from one plate of culture, this gives 
a sumple and rapid method of producing metabolism 
solution ın reasonable quantity 

The experiment was repeated on a smaller scale 
by usmg 5-mm disks of Polyporus betulnus W 620B, 
on the ends of the range, 25 ml and 1,000 ml 
respectively This gave essentially the same result, 
an inhibition area diameter of 21 mm after 30 days 
This further sumplifies the method in tıme and space, 
as one hundred and seventy 5-mm disks can be 
taken from one plate of culture 

W H Witxims 
June R REES 
Mycology Laboratory, 
Department of Botany, 
University, Oxford. 
July 26 
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Effects of Nutrition of Marasmius urens 
upon the Production of Antibiotic 
Substances 


Ir has earlier been found that species of the genus 
Marasmvus produce antibiotic substances! Recent 
work on antibiotics has shown that Marasmius urens 
(Bull) Fr is highly active agamst several pathogenic 
bacteria (Oblom and Wallmark, unpublished) The 
present mvestigation deals with some nutritional 
effects upon the production of the active substances 

The fungus was grown on a modification of the 
Czapek-Dox substrate, and the culture hquid was 
tested for antibacterial activity against Staphylococcus 
aureus H by the agar cup method 

By usmg morganic nitrogen sources (ammonrum 
nitrate and sulphate), the active agent was produced 
m rather large quantities The lag period, however, 
was rather high, and, smce growth was slow, an 
attempt was made to stimulate mycelium production 
by adding malt extract or by replacing the morganic 
nitrogen source by an equivalent amount of casein 
digest The concentrations of malt extract tested 
inhibited antibiotic production completely By usmg 
casem digest at concentrations of from 60 mgm 
nitrogen per litre and upward, growth was stumulated, 
but no antibiotic substances were found to have 
diffused mto the test medium even after three months 
of cultivation With low concentrations of casein 
digest the active agent was produced with almost 
the same lag phase as for the ammonium sulphate 
medium In this case, however, the growth was very 
shght After 45 days of cultivation the following 
results were obtamed 
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iF: 
Amount nitrogen Inhibition zone | Dry weight 
(mgm per litre) (mm ) (mgm 
Casein digest 12 10 13 5 
n ” 6 14 + 40 at 
” ” 20 9 10 2 
” ” 40 8 149 
n 33 120 +* 29 
Ammonium sulphate 120 19 11 





* Only the area within the test cylinder 1s free from bacteria 


It 1s apparent from the table that concentrations 
of casei, digest which support good growth sım- 
ultaneously merease the lag phase of antibiotic 
production 

Combinations of ammonium sulphate and casein 
digest were also tried The combinations tested not 
only mereased mycelial growth but also mcreased the - 
lag phase of antibiotic production 7 

By transferrmg the mycelium developed on “ew 
medium rich ım casem digest (120 mgm N/lit ) to a 
substrate contaimng ammonium sulphate, a more 
rapid production of the active agent was obte:ned 
than when mycelium already developed on ammonium 
sulphate was transferred to a new ammonium sulphate 
substrate The transfer of mycelium developed on 
ammonium sulphate to a medium rich m casem digest 
resulted in no formation of antibiotics , only the area 
within the cylinder was free from bacteria The 
mycelia transferred to casem digest media showed 
an imcrease m growth over those transferred to 
ammonium sulphate Thus the mhibition of the 
activity caused by high amounts of casem digest was 
dependent on the actual concentration in the sub- 
strate and not upon the type of nitrogen available 
during early growth 

Except by the addition of sodium citrate (see later) 
the most convenient method of mereasing the anti- 
biotic yield seems to be that of cultivating the fungus 
on a medium contaming concentrations of casem 
digest which will promote good growth, and then 
transferring the mycelium to a medium contaming 
ammonium sulphate 

The mhibitory action upon the yreld of antibiotic 
caused by high concentrations of casem digest or by 
malt extract could be overcome by adding sodium | 
citrate to the substrate (see graph) The effect was_\ 
obtamed either by adding the citrate to the medium * 
before moculation or by adding ıb durmg growth 
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25 39 45 DAYS 35 ad 
Influence of sodium citrate (final concentration 0 01 3f) upon 
the production of antibiotic by Marasmius urens cultivated on 
a medium containing 120 mgm mtrogen as casein digest (the 
value given for the control medium represents the diameter of 

the test cylinder) 
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A final concentration of 0 01-0 02M in the sub- 
strate seems to give the best result When, after 
fourteen days of cultivation, sodium citrate was 
added to a medium contaming casein digest with a 
concentration of 120 mgm nitrogen per htre, an 
inhibition zone of 17 mm was reached after seven 
days Stimulation by citrate was also shown on 
media with ammonium sulphate and asparagme as 
nitrogen sources In this case also the sodium citrate 
decreased the lag phase m production of antibiotic 
and mereased the final concentration of antibiotics 
I have also observed a stimulating effect of sodium 
citrate upon the production of antibiotic by Maras- 
mius ramealis The antibiotic agent produced by 
this fungus seems not to be identical with that 
obtamed from M urens It has earlier been reported 
by Koffler et al that sodium citrate exerts a stimu- 
latory effect upon penicillin production, the defree of 
mulation varymg with the stram. used? 


KARIN OBLOM 
Institute of Physiological Botany, 
University of Uppsala 
July 4 
iMelin, B, Wiken, T, and Oblom, K, Nature, 159, 840 (1947) 
*Bendz G, Wallmark, G , and Oblom, K , Nature, 162 61 (1948) 


* Kofler, H, Knight S G, Emerson R L, and Burrs, R H, J 
Bact , 60, 549 (1945) 





Effects of Oxygen Carriers and Oxygen 
Tensions on Fluoroacetate Inhibition of 
Citrate Utilization 


AFTER comparing the action of fluoroacetate on 
the respiration and citrate utilization m pigeon breast 
muscle and nematode parasites, Massey and Rogers? 
reported that the poison had little action on the pigeon 
breast muscle In these experiments, methylene blue, 
0 0003-0 0005if, wes present in the bie: Later 
experiments carried out to discover why the fluoro- 
acetate affected the parasite tissue but not the 
pigeon bieast muscle showed that the mbhibition 
obtained was associated with the nature of the 
oxygen carriers piesent, and with the oxygen tension 
at which the experiments were cariicd out 

Fluoroacetate (0 OLM) mhibition of catrate utiliza- 

m im pigeon breast muscle in air was greatest 
(100 per cent) when cytochrome c (5 xX 107°) was 
added With methylene blue (0 0005.) inhibitions 
of 20-80 per cent were obtained, without added 
carrier, the inhibition was about 50 per cent 

The oxygen tension had a profound effect on the 
inhibition in pigeon breast muscle mince to which 
no carrier had been added Under anaerobic con- 
ditions, mhibition has not been noted, m air, 
mbhibition was about 50 per cent, and m oxygen 
about 100 per cent 

These results suggested that there mght be a 
relationship between the oxidation-reduction poten- 
tial and the efficiency of the fluo.oacetate as an m- 
hibitor Accordingly, the mhibition of citrate utiliza- 
tion im the presence of fluorcacetate (0 OLME) was 
examimed at different oxidation-reduction potentials, 
maintamed by electrolysis by the method of Hanke 
and Katz? At Ep levels below -+ 50 mV, fluoro- 
acetate caused inhibitions of 0-25 per cent At levels 

_ above + 120 mV, the mhibition varied from 65 to 
100 per cent 

It has been suggested by Liébecq and Peters that 
fluoroacetate itself ıs not an mhibitor, but 1s activated 
and brought into the tricarboxylic acid cycle to form 
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a fluoro-compound, probably fluorocitrate, which 
causes @ ‘Jamming’ of the cycle Further experiments 
were carried out to discover whether the oxygen 
tension affected the formation of the fluoro-compound, 
or the actual mhibiting reaction, or both The pigeon 
breast muscle mince, which contained Q 0025M 
oxalacetate, with and without 0 0025M fluoroacetate, 
was pre-incubated for 15 min under oxygen, or under 
oxygen-free nitrogen Thoreafter, the citrate utiliza- 
tion, occurring under air, oxygen or nitrogen, during 
a period of 30 mm was determined The results, 
which are shown ın the accompanying table, showed. 
that high oxygen tensions favoured both the forma- 
tion of the fluoro-compound and its activity as an 
inhibitor 
A full account of this investigation, which was part 
of the research programme of the Division of Animal 
Health and Production, Commonwealth Scientific 
and Industrial Research Organization, will be pub- 
lished elsewhere 
Vincent MASSEY 
(Ian McMaster Scholar) 


W P. ROGERS 
McMaster Laboratory, 
CSIRO, 
Sydney 
July 5 
1 Massey, V , and Rogers, W P , Nature, 165, 681 (1950) 
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Fractionation of Serum Proteins with a 
Quaternary Ammonium Detergent 


TuE fractionation of serum protems with the aid 
of quaternary ammonium compounds has met with 
difficulties, because the detergent, protem ratio must 
be mamtamed at a very constant level? We have 
shown thet this is no longer neccssery 1f “Dcsogen’ 
(methylphenyl dodecyltrmmethy]l-ammonium metho- 
sulphate, Gagy SA, Basle) 1s used Separation mto 
at least four components can be performed by the 
following method i 

To 2 m] diluted human serum ((a)1 100m 1 00 
per cent sodium chloride for pH 4-8, or (b) 1 500in 
0 03 per cent sodium chloride for pH 8-11) ıs added 
lm! Michaelis buffer? of constant 1omie strength 0 1 
After mixing, 1 ml of 0 15 per cent “Desogen’ solution 
in distilled waterisadded A very famt, stable turbidity 
has completely developed after 15 min, and the 
transmission 1s read m a photo-electric colorimeter 
at 620 m: 

For the pH range 8-11 the sodium acetate m the 
Michaelis buffer 1s replaced by glycine The mmimum 
admissible detergent/protem ratio ıs 1 0, the max1- 
mum varymg from 4 0 at pH 8 5 to about 30 for 
pH 50 

The results are illustrated by the accompanying 
graph ‘The first step m the transmission- pH curve 
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(L) Normal human serum, (2) nephrotic serum (high £-, low 


y-globulin, low album’n content), (3) myelomic serum (very 
high y globulin content) 


Left-hand curves 2 ml serum (1 100 ın 1 00 per cent sodium 
chloride) + 1 m! Michaelis bulter +1 mi 0 15 per cent ‘Desogen’ 
solution 


Right-hand curves 2 ml serum (1 500 in 0 03 per cent sodium 
chloride) + 1 ml Michaelis buter + 1 ml 0 10 per cent ‘Desogen’ 
solution 


is caused by «-globulm (pH 4-5), the second (5-7) 
by f-globulm, y-globulm is precipitated at pH 
8 5-95, and finally albumm at 95-105 The 
boundary between albumm, and y-globulm is not 
sharp The idehtity of the steps was proved by 
electrophoretic analysis Sometimes the #-fraction 
1s divided mto two or three mmor fractions 

A clear distinction between sera of different protem 
composition can be made, as is shown by curves 2 
and 3 Approximate estimations of the quantities 
of the various components can, be carried out by 
comparison, with the normal serum curve 

The possibilities of making the method quantitative 
and obtaiming better separation, of the components 
are being studied Details of this work will be pub- 
lished elsewhere 

F. J LOOMEIJER 

Biochemical Laboratory, 

State University of Gronmgen 
July 19 
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Immunization against Erysipelothrix 
rhusiopathiz with Killed Vaccine 


Tavs! appears to have elaborated a killed vaceme 
capable of evoking an effective immunity against 
swine erysipelas It consists essentially of formalin- 
killed bacterial cells and other antigenic substances 
present in liquid cultures precipitated by means of 
alummium hydroxide gel However, he does not give 
his method ın sufficient detail to enable ıt to be faith- 
fully repeated Nevertheless, he emphasizes that 
(1) only certan strams of E rhustopathie are able 
to produce active vaceme, (2) vaccine activity is 
dependent upon the precipitation both of the bactenal 
cells and of a soluble antigen present m the medium 
An efficient vaccme mmmunizes mice m doses of 
0 2 mi after dilution 1/16, 1/64 or even 1/256 ın 
aluminium hydroxide gel Ib also ummumizes pigs 
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against expermmental mfections produced by the 
method of Fortner and Dmter? and has given satis- 
factory results ın the field? 

In experiments upon sımılar lines, I have produced 
vaccine having for mice an immunizing potency of | 
the same order as that of Traub’s vaccine It has 
been possible to confirm that only a small proportion 
of strams of E shuscopatiie is of value for vaccine 
production However, ıt would seem that the 
majority of virulent straims contains some cells which 
will pass through ‘Gradocol’ membranes of porosity 
0 8u or 0 754, and that the growths initiated from 
filtrates of two strains have yielded vaccmes of higher 
activity than those made from the corresponding 
unfiltered cultures It 1s uncertain whether efficient 
vaccines would be obtamed with greater consistency 
if strams were regularly grown from filtrates both 
m médintamimg them and in producing vacemes 

Although Traub clarmed that soluble antigen, wa 
present ın growths yielding efficient vaccmes, a claim ' 
formerly accepted by myself’, equally efficient 
vaccines have now been produced from formalm-killed 
cells, centrifuged and re-suspended m fresh medium 
Moreover, while filtrates through membranes of 1 Ou 
(about 10° cells per ml) and even 0 75u (about 10% 
cells per ml) produced, after sterilization with 
formalin, sera in rabbits capable of passively protect- 
ing mice agamst infection, 0 2p filtrates failed to 
produce such antibodies Thus, ıt would seem that 
under the conditions employed, soluble antigen was 
absent My earher experiences would seem to be 
explamed by the high antigenic activity of the small 
kuled cells remaming undeposited after centrifugation. 
of formalin-killed growths and by the ability of a 
very small proportion of viable cells to pass bacterial 
filters and to evoke sub-clinical infections upon 
mtroducing them mto susceptible hosts To be 
assured that filtrates do not contam any viable 
organisms is & matter of great difficulty ın the case 
of E rhusiopathie, as has been clearly demonstrated 
in the mvestigations followmg upon the mfection 


of sheep with horse serum accidentally contammated 
with bacteria of this species®® 
A W GLEDHILE 

National Institute for Medical Research, 

Mill Hill, London, N W 7 & 

July 11 
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Hormonal Control of Liver Catalase 


REcENT investigations of the depressing action of 
tumours on liver catalase have suggested that this 
was due to the release by tumours into the circulation 
of some toxic maternal? Working with mice, a sex 
difference ın normal liver catalase-level (male > 
female) as well as a larger percentage depression ın 
males 48 hr after the mjection of tumour material 
have been observed? These results indicated some 
degree of hormonal control of liver catalase-level, 
and tho suggestion was made that the effect of 
castration and adrenalectomy might be worth n- - 
vestigating 

In the prelmmary expermments described below, 
stock albino mice were used and catalase estimated 
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EFFECT ON LIVER CATALASE OF CASTRATION, OVARIECTOMY AND 





ADRENALECTOMY 
% depression 
Controls Treated (on arith- 
€ mehe means) 
Males 
Castration (catalase 
after 48 hr }) 154412 (8) | 1104 9 (9) 29 
Castration (catalase 
after 4 days) 1374+13 (8)| 88+ 4 (5) 39 
Castration adrenal- 
ectomy 48 hr later, 
catalase after a 
further 48 hr 187413 (8) 48+ 1 (7) 65 
Females 
Ovariectomy 1114 8 (7) | 11710 (6) | No significant 
change 
Unilateral adrenal- > 
ectomy 119+ 6 (14) 84+ 3 (7) 29 
Bilateral adrenal- 
119+ 6(14)} 54+ 5(9) 55 


ectomy 
“| (Catalase-levels after 
8 hr 


4 ) 
|z i 





Results are presented as arithmetic means + standard error of 
means The number of animals in the groups are given ın brackets 
Catalase activities in arbitrary units per mgm nitrogen 


according to the method of Adams? Males were 
castrated, and females ovariectomized, ard the liver 
catalase-level was determined 48 hr afterwards The 
accompanying table shows that while there was no 
significant change in females, a depression of nearly 
30 per cent was observed in the males Adrenal- 
ectomy was tied first ın females to avoid the possible 
complicating effects of testicular hormones Uni- 
lateral adrenalectomy produced a 29 per cent de- 
pression and bilateral adrenalectomy a 55 per cent 
depression Finally, a group of males was castrated, 
half the group adrenalectomized 48 hr later and the 
catalase-level of the two groups determined after a 
further 48 hr The castrated animals showed a 
39 per cent depression in activity and the castrated 
and adrenalectomized animals a 65 per cent de- 
pression 

These prelimmary experiments indicate the ım- 
portance of hormonal mechanisms in maintamimg a 
normal level of liver catalase The work 1s proceeding, 
and experments to determine the pomt at which 
tumours act ın the system are now in progress It 18 
tentatively suggested that the action of the catalase- 
depressmg material released from tumours 1s to pre- 
vent the liver from responding to the normal hormonal 
stimula 

Shortly before this communication was submitted, 
Begg and Reynolds? reported that adrenalectomy ın 
1ats resulted in a depression of liver catalase-activity 
two to three weeks after operation 


D H ADAMS 
Cancer Research Department, 
London Hospital Medical College, 
London, E 1 
Aug 10 
‘Nakahara, W, and Fukuoka, F, Gann, 40, 45 (1949) 


1 Adams, D H, Bru J Cancer, 4, 183 (1950) 
* Begg, R W, and Reynolds, E F , Scvence, 111, 721 (1950) 


South African Fossil Hominoids 


` -Tue opening sentences of the recent note! m 
which Prof Le Gros Clark records certain observa- 
tions about the milk canmes of the South African 
fossıl hominoids seem to ımply that he has mus- 
understood both the sense and aim of my previous 
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communication? In the interests of accuracy, may 
I bo permitted to reiterate certain facts ? 

The descriptions of the South African fossil] teoth 
which he, Dr Broom and Prof Dart have from time 
to time provided, imecorporate statements about 
presumedly significant metrical differences between 
the fossils and existing apes The clearly stated pur- 
pose of my previous note, and of the work which 
Mr Ashton and myself have recently published’, was 
to define, in statistical terms, the significance of the 
divergences between the “recorded dimensions and 
andices’’ of the fossil teeth and those of existing 
anthropoid apes The information available to us 
about the fossils was, as Prof Le Gros Clark remarks‘, 
either based on measurements of plaster casts, or 
taken at second hand, and im this respect was appar- 
ently the same in kind as the mformation which 
forms the subject of his new note The variance 
of dental dimensions m existing apes can fortun- 
ately be determimed directly What we showed, 
and what can again be stated categorically, 1s that 
the recorded dimensions which we quoted of the 
milk canines of Australomithecus africanus and 
Paranthropus robustus do not differ significantly (at a 
level of significance P <0 02) from those of the 
chimpanzee, while those of Paranthropus crassidens 
do not deviate from the orang The new information 
provided by Prof Le Gros Clark ıs highly mteresting 
and welcome , but it does not alter this fact Nowhere 
have I either declared or implied that three or four 
main dimensions of a tooth define all 1ts character- 
istics, and I have already expressed the view? that 
among the so-called qualitative characteristics of the 
fossil] ape teeth which might be expressed metrically, 
1t 18 to be expected that some would be better 
matched m the human than in the ape This Prof 
Le Gros Clark appears to have shown ın the case of 
the miJk canines 

In his account of the new monograph by Dr 
Broom, Mr Robmson and Dr Schepers®, he imphes, 
however, that the attempts we have made to subject 
to statistical analysis some of the dimensions that 
have been published of the Australopithecine fossils 
werc not only “premature” but also have lod “‘to cer- 
tain inconclusive results” It can scarcely be prema- 
ture to examine the accuracy of scientific statements 
If it 1s written that a given dental dimension in a fossil 
anthropoid 1s, say, 10 mm and that this ıs significantly 
smaller than the corresponding dimension ım the 
chimpanzee, a fact is implied both about the fossil 
and about chimpanzees If exammation then shows 
that a dimension of 10 mm could be expected to occur 
in chimpanzees, the presumod difference falls to the 
ground Unfortunately, published statements about 
the teeth of the fossils ın relation to those of living 
apes have now been shown to be anything but free 
of such shortcomings 

Prof Le Gros Clark asks, as he has before, to be 
directed to some rmaginary and unique specimen of 
an extant ape which he feels ought to be produced 
to support our statements to the effect that this or 
that group of dental dimensions ın & fossil species 
does not differ significantly from the corresponding 
group of some existing ape His request ıs unreal 
Variation 1s a characteristic of all living matter, and 
the South African fossil anthropoids, one can scarcely 
doubt, were at least as variable as are existing apes 
A mam purpose of modern biometrical and statistical 
methods 1s to express variation m a way which per- 
mıts one to determine whether a central trend m 
one group differs significantly from that im another 
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The use of statistics 1s scarcely likely to 1eveal one 
skull which exactly reproduces the dimensional 
characteristics of another 
. S ZUCKERMAN 
Department of Anatomy, 

Medical School, 

Hospitals Centre, 

Bumuingham 15 

Nov 7 
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Isopropyl Alcohol in Cows Suffering 
from Acetonzmia 


We wish to record the findmg of considerable 
amounts of zsopropy! alcohol in the blood, milk and 
rumen contents of cows suffering from acetonzemuia, 
whereas there appears to be none present m normal 
anımals This means that the figures given hitherto 
for B-hydroxybutyric acid m the lhterature on that 
condition are probably misleading, as by most of the 
usual methods of analysis ısopropyl alcohol would 
be estimated with that fraction Moreover, in view 
of its close relationship to acetone, zsopropyl alcohol 
might be either a precursor or a metabolic product 
of that substance If the former 1s the case, ıt would 
necessitate an entirely new approach to the problem 
of the development of ketone bodies in this disease 

ALEX ROBERTSON 
CHRISTIAN THIN 
Ann M STRLNG 
Department of Vetermary Hygiene and 
Preventive Medicine, 
Royal (Dick) Veteriary College, 
Edinburgh 9 
July 18 


Inhibition of Growth of Apical Meristems 
by Ethyl Phenylcarbamate 


Templeman and Sexton! were the first to show 
that ethyl and zsopropyl phenylearbamates were 
selectively toxic to higher plants and therefore 
potentially valuable as herbicides Since then, 
Ennis’, Ivens and Blackman? and Doxey’ have 
reported on the mitotic effects induced by these 
compounds It has generally been assumed that 
their action 1s primarily on the spmdle of dividing 
cells, but a contimuation of the work at Oxford 
suggests that other factors may be mvolved 

In an examination of the effects of ethyl phenyl- 
carbamate on the growth and mitosis of the root 
apices of various species, results have been obtained 
which indicate that m a relatively susceptible plant, - 
such as barley, the primary action may not be on 
the spindle but on some other function of the cell, 
so that cell division and growth may be imhibited 
by concentrations which do not imterfere with the 
spindle 

The type of result which has led to this mterpreta- 
tion 1s illustrated in the accompanying figure, where 
the proportion of nuclei visible in longitudmal sections 
of the root tips of barley ın (a) ‘metaphase’ and (b) 
‘anaphase plus telophase’ are grven for drfferent 
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The effects ot various periods of treatment with two concentrations 

oF ethyl phenylearbamate on the proportions of nuclei in ‘meta- 

phase’ and ın ‘anaphase + telopha8e’, visible in sections of 
barley root tips 


tleatments with ethyl phenylcarbamate ‘Metaphase’ 
represents the sum of the normal metaphases plus 
the blocked metaphases which are a consequence of 
the delay ın chromatid separation due to the failure 
of the spindle mechanism The anaphase and telo- 
phase figures are related to the extension growth of 
the root tips and represent normal mitoses The 
arrest of normal division 1s reflected m the reduction 
of the anaphase plus telophase figures, with the 
highest concentration of 128 ppm this number falls 
to zero within an hour of treatment, whereas with 
8 ppm a comparable reduction does not take place 
for more than twenty-four hours 

Since the blocked metaphase condition persists 
longer than the normal metaphase, 1t would be ex-- 
pected that, at concentrations affecting the spindle, 
the number of metaphases would merease Thus, if 
the interruption of normal cell division were de- 
pendent solely upon spindle failure, the reduction in 
the total number of anaphases and telophases should 
be accompanied by a rise m the number of meta- 
phases While this expected rise occurs at the higher 
concentration, yet with the lower concentration the 
number of metaphases does not rise, mstead the 
number falls to zero after seventy-two hours, although 
by then normal division and growth have been 
irreversibly stopped 

Following prolonged treatment, there is also a fall 
in metaphase numbers with the higher concentration, 
and the tissues finally die It is probable that 
the primary toxic action which reduces the number of 
metaphases as well as of anaphases and telophases 
comes into play earlier at higher concentrations, 
but that these toxic effects are masked to some 
extent by the effects on the spindle 

The less extensive investigations so far carried out 
with the pea, a relatively resistant species, show that 
simular cytological aberrations occur but that much 
higher concentrations are required than for barley, 
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and there 1s no evidence that pea root growth 1s 
mhibited at concentrations below those affecting the 
spindle 
It 1s suggested that the mhibition of root growth 
tmay be the result both of an effect on the spmdle 
and an effect on some metabolic activity connected 
with mitosis, sumilar to the ‘poison’ effect of various 
spindle-mhibiting substances reported by Levan and 
Ostergren®¢ With these compounds the poison 
effect was only brought about by concentrations 
higher than those required to affect the spmdle, but 
the relation between the threshold concentrations 
for the two effects varied considerably between 
different compounds 
These findmgs mdicate that the selective toxiaty 
c£ phenylearbamates is not Thecessarily related to 
N ferential effects on the spindle and suggest that 
iam) assessment of toxicity ın terms of mitotic aberra- 
pe.: alone may give misleading results 
G W Ivens 
G E BLACKMAN 
Agricultural Research Council 
Unit of Experimental Agronomy, 
Department of Agriculture, 
University of Oxford 
Oct 25 
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Inoculation of Plants with Vascular 
Pathogens 


Sysieme nfecuon of young planis During the 
course of studies on the effect of mmeral nutrition 
on the reaction of plants to infection with Verticillrum 
albo-atrum Remke and Berth, ıt became necessary 
to secure systemic mfection of young plants without 
introducing the pathogen through the roots The 
followmg method was therefore devised, using toma- 
toes as test plants 

~ Tomato seeds were sown at a spacing of lJ im x 
-t$in in boxes of sterihzed soi] When the young 
plants were about 3 ın high, they were cut off at 
soil-level and stood with the basal }-m immeised 
in a spore suspension of V albo-atrum This spore 
suspension was standardized by means of a hemo- 
cytometer and contained about 50,000 spores per ml 
The tomato cuttmgs were left in the spore suspension 
for 24 hr, then removed and washed for 1 hr in 
running water to remove spores adhering to the stem 
surface The cuttings were then rooted ın small pots 
contaming a peat—sand mixture or pure sharp sand 
Tests of sample plants for the presence of Vertredlum 
immediately after treatment showed that the fungus 
could be isolated from the vascular tissue throughout 

the stem 

Abundant roots were formed within ten days, and 
the rooted cuttmgs were then potted on for use m 
the exper:ments 

The first noticeable effect of the spore treatment 
was stunting of the treated plants which, after rooting, 
were usually half to two-thirds the size of the control 
plants grown from cuttings that had been stood m 
water only Although muitially stunted, the treated 
plants afterwards grew normally but were less for- 
ward than the control plants Unde: suitable 
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manurial and temperature conditions for the 
expression of wilt, typical symptoms were first 
seen on the treated plants four to five weeks after 
moculation 

Although particularly useful with tomatoes owing 
to their ready rooting, the method has proved 
applicable to several other plants that can grow from 
cuttings I used 1t 1m 1938 to infect carnation cuttings 
with Verticillum cumerescens Woll Plants grown 
from these cuttings showed sumilar symptoms to those 
grown from cuttings taken from naturally mfected 
plants Antimhmum and aster plants have been 
similarly infected with V albo-atium and showed 
wilt symptoms within two to three weeks after 
moculation 

No tests have been made with other vascular 
pathogens, but the method seems likely to be of 
use with any organism which invades the vascular 
tract It should prove of value in mvestigations 
requiring rapid and uniform imoculation of plants 
with such organisms, as 1t enables large numbers of 
infected plants to be produced and obviates some of 
the sources of vaziation mherent im root-moculation 
methods Two such types of imvestigation are the 
screening of varieties for disease resistance and tests 
of chemicals fo. therapeutant effects The value of 
the method for therapeutant testing 1s now bemg 
studied at East Mallng 

Infection of single stems of mature plants. During 
experiments involving the inoculation of hop stems 
with Vertecillum albo-atrum, difficulty was ex- 
perienced in obtaming uniform infection by the usual 
method of insertion of fungal moculum into a wound 
m the stem A method was therefore devised making 
use of the pith cavity of the stem internodes as a 
site for a large dose of inoculum The internodes of 
hop stems are hollow, but the pith cavity 1s sealed 
at the nodes The inoculum used was a suspension 
of spores of V albo-atrum (approximately 50,000 per 
ml ) made up m a 0 5 per cent solution of agar-agar 
in water The spores were added to the agar when 
this was at a temperature of 40°C and thus still 
hquid The agar was then allowed to cool and formed 
a semi-sohd gel A hypodermic syringe was filled 
with the suspension and fitted with a fine needle 

A large needle was passed through the top of the 
hollow portion of the mternode and withdrawn, 
leaving two holes leading to the pith cavity ‘The 
needle of the syrmge was then carefully mse1ted into 
the pith cavity at the bottom of the mternode and 
the agar spore suspension injected into the cavity. 
As the agar entered, the air escaped from the upper 
holes and the mjection was complete when small 
globules of agar appeared at these holes Owing to 
its semi-solid state, the agar remaied ın the cavity , 
but the holes were closed with crepe rubber bandage 
to exclude air. If extra large doses of inoculum were 
required, several mternodes were inoculated on each 
stem m the manner described 

Many inoculations were made by this method and 
were invariably successful, typical wilt symptoms 
usually appearing above the selected internode after 
three to four weeks The method could presumably 
be used on other hollow-stemmmed plants and, since 
the moculum 1s protected by the outer tissues of the 
stem, 1t seems likely to be more efficient than some 
other techniques 

W. G. Keyrworra 
East Mallmg Research Station, 
Nr Maidstone, Kent. 
Aug il. 
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Direct Demonstration of the Mutagenic 
Action of Euflavine on Baker’s Yeast 


Ir has been shown in a series of recent papers’? 
that baker’s yeast grown ın the presence of acrifiavine 
undergoes a profound modification After a few 
generations of growth ın the presence of the dye, the 
culture 1s found to be composed almost exclusively 
of cells which are deficient m some respiratory 
enzymes (cytochrome oxidase, succinic dehydro- 
genase) and which are consequently unable to oxidize 
glucose Cells presenting these characteristics have 
been isolated ın pure cultures which have been main- 
tained in normal medium for several years Their 
respiratory deficiency has proved to be permanent 

Although sımılar mutant cells arise spontaneously 
with a rather high frequency under normal cultural 
conditions, we have clarmed, on the basis of a quan- 
titative study, that the described predommance of 
mutant cells in cultures grown in the presence of 
acriflavine is due not to a selective but to a muta- 
genic action of the dye‘ 

This conclusion has now been subjected to a 
direct test Single cells from a norma! culture of 
Saccharomyces cerevisie (diploid strain B-II) are 
placed with the help of a micromanipulator m the 
microdissection chamber m a droplet of culture 
medium containing 10-7! parts of 2-8 diamino 10 methyl 
sacridinium chloride (purified euflavine)’ The budding 
of these cells 1s observed under the microscope, the 
light beam bemg filtered through a cuvette (30 mm ) 
containing a concentrated solution of acriflavine 
The successive daughter cells (a, b, c, d, etc , m the 
diagram) are detached from the mother cell (M) as 
they form, rmsed and removed to a droplet of normal 
medium The mother cell, on the other hand, 1s 
either left ın the drop of euflavine or transferred to a 
fresh drop of the same medium kept up to this time 
in the dark Similarly, one second-generation bud 
18 isolated from each of the daughter cells Finally, 
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Descendants of isolated yeast cells proliferating in the presence 
or absence of euflavine Black urcles normal cells, white circles, 
mutant cells 


NATURE-> 


December 2, 1950 vol ibb 


at the end of the expermment, the mother cell itself 
is transferred to normal medium 

Similar isolations are performed in the absence of 
euflavine to provide controls ` 

After the isolated cells have formed sizable clones, ~ 
the latter are transferred from the mucrodissection 
chamber on to normal medium ‘Thus stock cultures 
are established, which can be subjected to the Nadi 
reaction for mdophenoloxidase, this reaction serving 
as a eriterion of the normal or mutant character of 
the clones? 

The diagram gives the results of five such experi- 
ments and then controls m the form of ‘pedigrees’ 
It can be seen that among 42 descendants:of the 
5 control cells no spontaneous mutants were found 
Among 35 descendants of the 5 cells placed ın euflav- 
ine, 21 gave rise to mutant clones Since the exper- 
mental arrangement offers no opportunity for select’ — 
(aside from cell mortality which was zero), the mutu. 
genic action of acridines 1s unequivocally confirmed 
by these experiments 

Consideration of the cell lmeages shown in the 
diagram seems to warrant the followmg deductions 
concerning the nature of the mutation process We 
notice that ın the expermment all mother cells, after 
producing several mutant buds, remamed capable of 
producing some normal ones and, ın any event, 
remaimed normal themselves This makes the hypo- 
thesis of a gene mutation, or of a mutation of any 
cell constituent for that matter, very unlikely The 
appearance of mutant cells as a consequence of the 
euflavine treatment ıs best accounted for by assummg 
that an auto-reproducing cytoplasmic component, 
necessary for the synthesis of the respiratory enzymes 
im question, has not been included in some of the 
buds Since a cell can alternately produce mutant 
and normal buds, this cytoplasmic component must 
be ascribed a particulate nature All these con- 
clusions conform with and reinforce those previously 
diawn from the quantitative study of the action of 
acriflavine and from the results of the crosses between 
normal and mutant cells*® 

Boris EPERUSSI 
HELENE HOTTINGUER 
Institut de Génétique du CN R8, 
and 
Institut de Biologie physico-chimique, 
Paris 
July 26 


1 Ephrussi, B, Hottanguer, H, and Chiménes, A M, Ann Inst 
Pasteur, 78, 351 (1949) 

? Slonimski, P P, Ann Inst Pasteur, 78, 510 (1949) 

? Slonimski, P P , and Ephruss:, B , Ann Inst Pasteur, 72, 47 (1949) 

* Ephrussi, B , L'Héntier, Ph , and Hottinguer, H , Ann Inst Pasteur, 
77, 64 (1949) 

ë This compound, kindly given to us by Prof Adren Albert, has been 
found to be particularly active (Marcovich, H , unpublished) 

*Ephrus, B Hottinguer, H , and Tavlitzka, J, Ann Inst Pasteur, 
76, 419 (1949) 


Search for Linkage between Genes 
determining a Vitamin Requirement 


WHETHER genes are distributed at random between 
and along the chromosomes, or show some systematic 
arrangement related to their function in the bio- 
chemistry and morphogenesis of the organism, has 
long been a crucial problem in geneties!“* The loca- 
tion of genes mn relation to their detectable effects 7 
ın organisms as varied as maize, Drosophila, the 
mouse, man and Neurospora suggests that “if such 
a distribution [non-random] exists 1t does not leap 
to the eye’”® However, there have been enough 
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exceptions to suggest that the problem is by no 
means settled ~ Cases are known of closely linked 
genes having simular effects on the phenotype, for 
a, xample, lozenge and ‘bithorax’? m Drosophila, 
‘brachyury’ in the mouse’, perhaps Rh in man’ and 
recently nicotinic acid requirement ın Neurospora? 
In all these cases Imkage was not expected on any 
reasonable working hypothesis and was discovered 
accidentally 
A working hypothesis for the deliberate search for 
Imkage? 1s that close linkage might be expected 
between some of the genes acting on any one series 
of milli-micromolar biochemical reactions! A first 


deliberate search for linkage prompted by this working _ 


hypothesis has led to positive results 
“Each of three mutant strains of Aspergillus nidulans 
1 wres biotin or desthiobiotin for growth but does 
t respond to prmelic acid, and attempts at further 
. snaracterization of their growth-factor requirements 
have so far been unsuccessful Each stram differs 
from wild type in a single allele the three alleles 
are not allelomorphic of one another, their loci are 
in a chromosome segment about 0 2 Morgan in 
‘length’ and the order of these Joc: has been estab- 
lished ‘The evidence 1s as follows (1) Crosses two 
by two of the strains gave recombinants not requiring 
biotin (‘prototiophs’) (2) The ‘prototrophs’ derive 
from crossing-over, as shown by the use of additional 
markers on the same chromosome (5, 7 and 15 Morgans 
away), recombination between the biotim loci is 
associated mm the expected way with recombination 
for these other loc: The order and ‘distances’ of the 
three genes relative to one another and to the locus y 

(spore colour??) are as follows 








1 

1 

1 

1 

| ae 

i Map of the chromosome region of Aspergillus nidulans 
imeluding the three ‘by’ loc: (Distances ın Morgans) 


That a first deliberate search based on the above- 
mentioned working hypothesis should be successful 
is scarcely likely to be a matter of chance This search 
1s now bemg extended to three further series of 
mutants requirmg other vitamin-like substances 

J A ROPER 

Department of Genetics, 

University, Glasgow, W 2 

Oct. 31 
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A New Design of Microsyringe Tip for 
the Instrumental Insemination of 
Queen Honey-bees 


Ix 1927, Watson! described the construction of a 
number of glass microsyringes which he had used for 
the instrumental msemination of queen honey-bees 
The tips of these syringes were straight and the 
operator holds one of these syrmges ın Ime with the 
long axis of the queen when mticducing 1b into her 
vagina This type of glass syrmge was simplified and 
improved durmg the course of time both by Watson 
himself and also by Nolan? and others, but really 
satisfactory results were mfrequently obtamed at this 
stage 

In 1944, Laidlaw’ published the results of his 
investigation of the morphology of the genitalia of the 
queen honey-bee, as a result of which he recognized 
the importance of placing the syringe tip beyond a 
membranous structure known as the valve-fold, 
which normally closes the median oviduct, before 
mtroducmg the semen Mackensen and Roberts* 
afterwards developed the technique to the stage where 
it became possible to produce fertilized queens m 
numbers ‘This technique involves depression, of the 
valve-fold of the queen with a probe which usually 
hasa f -shaped tıp The tip of the probe ıs mtroduced 
into the median oviduct and beyond the valve-fold, 
and the trp of the microsyrmge 1s n turn troduced 
beyond the valve-fold while the probe 1s still ın place 
The probe ıs then removed without disturbmg the 
syringe tip, and the semen is mjected The tip of 
the type of syrmge employed by Mackensen and 
Roberts* was straight and was first constructed of 
glass, later of the transparent plastic ‘Lucrte’®, and 
the syringe was fitted with a metal plunger working 
im the lumen of the trp itself 

A year or two ago, a synge m which the uptake 
and expulsion of the semen were controlled by the 
mechanical distortion, of a rubber diaphragm situated 
in, the body of the syrmge was intrcduced by the 
American workers 

It has for some time appeared to me that the 
technique as developed by Mackensen and Roberts 
could be greatly simplified by the use of an instru- 
ment which would serve both as a probe for depression 
of the valve-fold and as a syringe for mtroduction 
of the semen, and which could be held m the hand, 
instead of in a clamp, throughout the operation An 
experimental plunger-type syringe-probe of this kind 
with the last 4-5 mm of the tip, which was made of 
polythene, bent round im one plane at an angle of 
about 55° to the longitudinal axis was constructed 
in, 1949, and I have successfully mseminated several 
queens with ıt The material from which the tip of 
this syringe was made was found, however, to be 
rather too flexible for this purpose and also difficult 
to pohsh satisfactorily Fuithe:more, although imtro- 
duction of the tip of this syrmge beyond the valve- 
fold mto the median oviduct of a queen was 
easily carried out without the use of a probe and 
with the syrmge held m the hand throughout, ıt 
was found to be extremely difficult to hold the 
syringe steady ın the hand while the plunger was 
operated and the semen mjected 

I explained the idea of, a hook-type syrmge-probe 
to several skilled mstrument makers and one of them, 
Mr R Jarvis of Rowlands Castle, Hants, has recently 
succeeded m producing a syrmge to which the new 
hooked-type of trp, made either of glass or ‘Perspex’, 
can be fitted and m which the uptake and expulsion 


958 


of the semen is effected by means of distortion of a 
rubber diaphragm and controlled by a foot pedal, 
thus leaving both hands fiee to hold and manipulate 
the syrmge Thanks to the kmdness of Mr Jarvis, 
I have now had an opportunity of using this syringe 
and have found that ıt greatly simplifies the process 
of insemmation Not only does 1t avoid the necessity 
of using a separate probe, but ıt ıs also more easily 
and quickly mtroduced mto the queen than the older 
type of syrmge with a straight tip It also seems 
probable that the percentage of queens damaged 
durmg msemination, will be reduced by the use of 
this syrmge, details of the construction of which 16 
is hoped Ma Jarvis will publish shortly 
C G BUTLER 
Bee Research Department, 
Rothamsted Experimental Station, 
Harpenden, Herts 
July 21 
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Quar ET-250 (1948) 

5 Roberts, W C, J Econ Ent ,40 445 (1947) 


Breeding Female of the Pipefish 


Tux followmg notes on the breeding female of the 
pipefish Nerophis lumbriciformis (Pennant) may be 
of mterest to zoologists One in breeding dress 
was taken m the Laminaria zone early in April 
1946, at Mahee Island, Co. Down, Northern Ireland 
It was m the company of several other females of 
normal appearance 

The fish was a drab olive-green colour and possessed 
a large number of mmute black spots arranged along 
the scutes of the tail The animal had a slightly 
translucent appearance The head showed the same 
pattern of dark lines as in the normal female The 
snout was dark grey ın colour The dorsal and ventral 
surfaces of the body each bore a median longitudinal 
keel Smitt! described the dorsal keel as smaller than 
the ventral In the Mahee Island specimen the dorsal 
keel ıs the larger Duncker? stated that the body of 
the female 1s laterally compressed but did not record 
the presence of keels 

In the Mahee Island specimen the dorsal carna 
commenced behind the head and passed posteriorly 
as far as the region immediately in front of the dorsal 
fin The ventral carma, which was only one-third 
of the depth of the dorsal, extended from behind the 
opercula almost to the vent Exammation of an 
X-ray plate failed to show any evidence of skeletal 
support of these structures 

The breeding female 1s rare and has not been 
previously recorded ın this locality 

The specimen has been deposited m the British 
Museum (Natural History) I am mdebted to Dr 
E Trewavas, of the Museum, for assistance m the 
identification of the fish 

Eric R GUNER 

Department of Zoology, 

University of Tasmama 

Hobart 
May 17 
1Smitt, F A, “History of Scandinavian Fishes’, 2, 686 (1895) 


1 Duncker, G , “Die Tierwelt der Nord- und Ostsee”, Inef IV, 
XIT, gid (1926) 
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Properties of the Human Eye with respect 
to Linearly and Circularly 
Polarized Light 


Ir was discovered by Haidimger? m 1844 that the y 
human eye can detect the direction of polarization 
of Imeaily polarized light Lookmg at a white field 
through a nicol, one sees a yellow figure, which can 
be described as a figure 8 perpendicular to the plane 
contamuing the electrical vector (direction of polariza- 
tion) Though this phenomenon has been studied 
by several authors, no quantitative measurements 
have been made hitherto An analysis of the 
phenomena observed with the arrangement shown 
m the accompanymg figure elucidates the basic 
properties of the eye which give rise to the 
‘Haidinger brushes’ 


December 2, 





The fields of the photometer are illummated by 
the same wave-length, the directions of polarization 
bemg given by the ines When a brightness match 
has been made,-the directions of polarization are 
rotated through 90° without changing the mtensrties 
This is achieved by rotating a half-wave plate of a 
double-refracting substance (mica) m front of the extt 
pupil through 45° This rotation is found to disturb 
the brightness match The lower field appears to be 
darker now then the upper field Its brightness has 
to be corrected by a factor f ın order to restore the 
match At the optimal wave-length of 460 mp this 
factor was found to vary from 1 05 to 1 30 for ten 
observers 

The followmg pomts were noted (1) The phe- 
nomenon does not depend on the orientation (vertical, 
horizontal, ete ) of the test-field, (2) ıt disappears: 
when the directions of polarization make an angléofs 
45° with the boundary (angle between the directions 
of polarization of the two fields still 90°), (3) the 
spectral variation of f 1s identical with the absorption 
curve of the yellow pigment, its deviation from the 
sensitivity curve of the blue-recéptors exceeds the 
experimental errors 

These measurements are easily explamed by the 
assumption that the yellow pigment is dichroitic, like 
the well-known ‘Polaroid’ filters Obviously the 
arrangement of the molecules 1s not quite at random , 
but a small part (about 5 per cent) 1s arranged in a 
radial symmetrical fashion (probably perpendicular 
to the radius vector), so that the component with a 
tangential direction of polarization 1s more strongly 
absorbed than the radial component ‘This agrees 
with Helmholtz’s* explanation of the ‘Haidinger 
brushes’ 

We carried out a similar experiment with circularly 
polarized hght A quarter-wave plate m front of 
the exit pupil mstead of the half-wave plate trans- 
forms the lmearly polarized light mto eireularly 
polarized hght The sense of rotation ıs reversed 
by turning the quarter-wave plate through 90° We 
found that this rotation disturbed the brightness 
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match also , but this proved to depend on the orienta- 
tion of the test-field 

It was possible to explain this part of the measure- 
yments by considering the optical anisotropy of the 

“refracting media of the eye, by which the circularly 

polarized meident light is transformed agam mto 
lnearly or elliptically polarized light This anisotropy 
was discovered by Boehm? 

The measurements will be reported ın more detail 
in Physica 

Hi DE VRIES 


R JIELŁLOF 
A Spoor 
Natuurkundig Laboratorium, 
Riyks- Universiteit, 
Groningen 
July 19 
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Photoreduction of FeCl, in Alcohol 


In aqueous solutions contamimg ferric ions and 
chloride 1ons below molar concentration, FeCl*+ 1s 
the main species present!, im ethyl alcohol, on the 
other hand, above a 107? molar concentration of 
lthium chloride (L101) the 10n FeCl,~ 1s practically 
the only complex occurrmg We have shown by a 
spectrophotometric study of the system Fe(ClO,), + 
InCl m alcohol ın conjunction with conductometric 
titrations that ın a concentration range of 10-1 M 
lithium chloride (the ferric perchlorate concentration 
being of the order of 10+ M) the anion complex 
FeCl,- 1s quantitatively formed The absorption 
spectrum of FeCl,~ 1s distmet from that of the lower 
ferric chloride, the ferric hydroxide and the ferric 
ethoxide compounds FeCl, (as shown spectro- 
photometrically) occurs also m ether extiacts of 
feiric chloride solutions in 6 M aqueous hydrochloric 
acid In previous work?-ë the occurrence of FeCl,~ 
has not been recognized, and as a result the exper)- 
ments were wrongly interpreted 

In an mvestigation of the photoreduction of this 
——yplex ın alcohol, we used the mercury lme 365 mu 

ight source and followed the reaction by determin- 

ing the absorption at mght-angles of a parallel beam 
of light from a small tungsten lamp with a suitable 
filter, measurmg the transmission by means of a 
photomultipher tube (R C A 931 A). In view of the 
experimental results we postulate the following 
mechanism 


l. Photo-excitation and primary deik back- 
reaction 
CH, CH, 
l hvel) l 
FeCl, (H — CHOH) Z2 FeCl,?- (Ht, CHOH) 
ha 





(primary product = A) 
2 Separation of the primary product 
CH, CH; 
| : | 
FeCl,- (H+, CHOH) <t> FeCl,2--+H++ CHOH 
-3 Reduction of FeCl, by the free radical 
H H 


| one 
OH,C — OH + FeCl —> CH,0 = O -+ H+ + 
FeCl7 
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4 Combmation of free radicals 
2CH,C HOH _!*, products 
Stationary state kinetics based on the above scheme 


dA _ d{CH, CHOH] 
(assuming oa 0, a 


= 0) lead to the 
following equation 
Sia ks z kı VÝ K, 2ks ae Y 

ka + ks vV. kakel ka + ks A 
where C = [FeCl], V = volume, and y (net quan- 

a[FeCl,] F 

t Id) = “bees Lt 
um yield) ai kal 
Viokel 


kC V7 
centrations of FeCl, and low hght intensities, the 
2ks 
HLE Waith these 
conditions and also with complete light absorption, 
the reaction will be of zero order , this 1s found to 
be the caso Calculation of the quantum yield from 
the zero-oider photoreduction leads to a value of 


hs 
of 0 180 
ka + ks 
FeCl and high light imtensities on the other hand, 


y 


Under conditions 





when approaches zero, that 1s, at high con- 





above equation reduces to y = 


At very low concentrations of 





k, VY 
where —,—-- approaches zero, the quantum yield 
Vishal PP q y 


will fall to one half the value of that when reaction 3 
is dommant These conditions have never been 








realized ın practice Having evaluated 2ks as 
ks + ka 
Ymax, the kinetic equation can be written as 
y — Ymax kC (Ymax — Y) F 
2 ka kel 





k 
Thus a value of VE can be obtained by plotting 


2 


— Ymax 
y 2 
{Ymax — Y)V 
kst 


against the concentration of FeCl The value of 


ky 
—=> was found to be 0 38 (mol /litre)“1" sec —/? at 
Vike / 


20° C 

An interesting aspect of this work arises ın con- 
nexion with the reducmg properties of the FeCl, 
complex We have found that ın aleoholie solutions 
ıt reduces thionıne or methylene blue in the dark 
On shght dilution with water the reaction 1s reversed 
and the colour of the thionineeturns The reduction 
of photo-activated thionme by ferrous ion and the 
dark back-reaction between ferric 10n and leuco 
thionme were studied by Weiss* and Rabmowntch’ 
Our observations umply a shift in the oxidation- 
FeCl7 Fet 
FeCl7 Fe? 
of at least 0 5 volt, the reversal of the reaction on the 
addition of water bemg due to the decomposition of 
the FeCl,2~ complex Two further pomts which arse 
from the photoreduction of FeCl,” and the oxidation- 


moe (a) It is possible 


reduction potential of compared. with 


reduction potential of are 
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to carry out a coupled photosensitized oxidation re- 
duction reaction In the manner described above, the 
FeCl,” complex can be reduced to FeCl with the 
accompanying oxidation of the alcohol substrate, the 
FeCl,2~ 10n so formed will then react with thionine 
or methylene blue reforming the FeCl, and reduemg 
the dye to the leuco form Under suitable conditions 
the rate of photobleaching of the dyestuff 1s equiva- 
lent to the rate of formation of FeCl, observed m a 
similar experrment ın the absence of the dye 

(6) By the photoreduction of FeCl,~, the complex 
FeCl,?~ can be prepared in sutu under strict anaerobic 
conditions From experiments ın the absenco of the 
dye one can calculate how much of the ferrous com- 
pound is produced under given conditions in a given 
time When this 1s compared with the amount 
actually formed in the presence of thionine together 
with the amount of thionme bleached, then the 
equilibrium constant for the system 


2FeCl,2— ~+- thionine+ == 2FeCl,— + thionine™ 


can be calculated At 20°C and 105 x 10° M 
perchloric acid concentration, this equilibrium con- 
stant is found to be 23 x 10° It 1s interesting to 
note that the change m the oxidation-reduction 
potential produced by this complexmg is similar to 
that produced by cyanide complexing m aqueous 
solution 

The influence of the oxidation-reduction potential 
in photochemical reactions 1s well illustrated ın this 


system <A detailed account is m the course of 
preparation 
G J BREALEY 
M G Evans 
N Uri 


Department of Chemistry, 
University of Manchester, 
Manchester 13 
July 19 
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Accurate Determination of the Lattice 
of Beta-Titanium at 900° C. ' 


A UNIQUE and origmal method for dete:miming 
the high-temperature lattice constant for the body- 
centred cubie form of titanium was devised by Burger 
and Jacobs! Their method consisted of using a 
300-micron wire as a filament m a Lindemann-glass 
bulb, placing this bulb in the centre of a Debye- 
Scherrer camera and rotating the bulb while heating 
the titanium filament to about 900°C The lattice 
constant arrived at by their original investigation 
was 3 32A 

In view of the increased purity of titanrum avail- 
able and the ımproved methods of high-temperature 
X-ray analysis, we have determmed the lattice con- 
stant at 900 + 5°C, with a high degree of precision, 
using Cohen’s® method of least squares A 19-cm 
(Unicam) high-temperature vacuum-type of camera 
was used m conjunction with a Leeds and Northrup 
potentiometer for accurate temperature measure- 
ments The vacuum withm the vacuum chamber 
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was 0 3 of a micron, allowmg a mmimum of oxide 
formation on the specimen at this elevated tempera- 
ture 

Titanium used in this determmation was supplied, 
by the Remington Arms Corporation, and was re- 
ported to be 99 0 + per cent titanium, 0 3 per cent’ 
carbon, a few hundredths to a few tenths pe: cent 
each of oxygen, nitrogen and iron, and a trace of 
other elements The nature of the alloying elements 
and impurities was such as to have little effect on 
the Ingh-temperature modification, since their atomic 
diameters would permit of interstitial solid solu- 
tions Specimens were preparcd by swaging down 
to 0050 m and were then annealed at 1,000°C 
for 1 hr The specimens were placed in cast iron 
chips and covered with a carbon plug durmg the 
annealing Further reductions in size were daci 
by grinding on a belt sander 

Many attempts were made to obtam a satisfactio 7. 
X-ray diffraction pattern of titanium using various 
types of radiation, and a titanium target itself was 
tried Due to the large radius of the camera and the 
weakness of the titanium radiation, a satisfactory 
diffraction pattern was not obtamed The three 
following radiations were used with success cobalt, 
iron and copper, with the last-named giving the best 
results of the three 

Of the several radiations used, copper gave the 
highest Bragg angles (more than 60°) and therefore 
the most accurate data from the pont of view of 
lattice determmations Due to the structure factor 
of titanium, the X-ray reflexions were weak and 
the films were difficult to read Exposures were for a 
duration of 4 hr at 40 kVp and 15 mamp , ıt 
was not deemed advisable to expose the specimens 
longer than this, since the background became 
denser and the diffraction lines did not increase in 
mtensity proportionately 

The data from the exposure using copper radiation 
were calculated by the method of least squares, and 
the lattice constant for beta-titanrum, body-centred- 
cubic, at 900° © + 5° was determmed to be 3 3065, + 
0 00001 A, and the corresponding atomic diameter 
13 2 86A 


December 2, 


DANIEL § EPPELSHEIMER 
Rosert R PENMAN 


Metallurgy Department, 
Missouri School of Mmes and Metallurgy, 
Rolla, Missour1 
July 21 
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Quaternary Equilibria Data 


In solvent extraction processes involvig four liquid 
components, the interpretation of quaternary equil- 
bria requires extensive data, the experimental de- 
termination of which is frequently difficult and 
laborious It has, however, been shown by Brancker, 
Hunter and Nash}? that the composition of quatern- 
ary phases can be calculated from a knowledge of tie 
lines m the corresponding ternary systems, and the 
geometry of a regular tetrahedron 

In the accompanying diagram, the equilibria be- 
tween four lhquid components, E, A, B, C, are 
schematically represented on a regular tetrahedron, 
where X+Yt and XY are ternary tie lhmes situated, 
respectively, on MN and FD From any point S, on 
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AB, perpendiculars are drawn on the planes EAB, 
CAB, to cut the equilibrium curves, respectively, at 
T and P The triangle 7SP 1s constructed where 
TSP = 60°, and SO measured on ST From O, a 
lne 1s drawn, at ZSOV to cut TP at V, and OV 1s 
measured This construction 1s repeated for a series 
of pomts S, T, P, O, and corresponding lengths 
OV, Oa: , Measured on MAC, defines the 
quaternary equilibrrum curve X‘VY1! The pomts 
Land R are then located on MC and NC respectively, 
and the intersection of LR with X'VY gives the 
quaternary phases K and Z 

If the compositions of M and N are known, then, 
from these and the dimensions of the plane MNO, 
the weight percentages of E, A, B, C, present in 
K and Z, can be calculated 

Pratt and Glover’, mvestigatamg the extraction 
of acetone E, and acetaldehyde C, from vinyl acetate 
B, with water A, applied Hunter’s* method of cal- 
culating quaternary data, but reported deviations 
(from the experimental values Employing, however, 


| ! | 


Acetate layer 














(E) Experi- (weight percentages) 
Quaternary mental = 
fie hne (C) Calculated Vinyl Water Acetone Acet- 
acetate aldehyde 
1 E 86 9 14 CI $6 
¢ 86 0 17 74 49 
2 E 815 17 12 0 48 
C 81 2 18 11 9 51 
4 E 61 8 34 21 8 13 4 
Cc 617 38 21 2 133 
5 E 65 8 28 12 3 191 
C 65 6 29 12 8 18 7 
6 E 83 2 17 65 85 
($i 83 3 18 64 85 
7 E 821 18 96 65 
¢ 820 19 98 63 
Water layer 
1 E 23 88 3 47 47 
¢ 26 88 0 45 49 
2 E 31 84 4 80 45 
C 30 84 0 82 48 
4 E 47 70 2 13 4 117 
Cc 48 703 129 120 
{475 E 40 728~ 74 15 8 
€ 35 731 77 157 
6 E . 28 83 8 41 93 
C 25 84 2 41 92 
7 E 27 85 0 74 49 
(6 26 84 8 78 50 
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the simple construction outlined above, the agreement 
shown ın the accompanying table has been found 
between experimental and calculated data 
A V BRANCKER 
35 Kendal Street, 
London, W 2 
June 10 


1 Brancker, A V, PhD thesis (Birmingham, 1939) 


2 Brancker, A V., Hunter, T D, and Nash, A W, J 
44, 683 (1940), Indust Eng Chem , 33, 88 (1941) 


3 Pratt, H R C, and Glover, S T , paper to Inst Chem Eng, N W 
Branch, Aprıl 6, 1946 


t Hunter, T G , Indust Ena Chem , 34, 968 (1942) 


Phys Chem, 


A Spectroscopic Determination of the Shift 
of the 3S Term in Hydrogen 


Ix a recent publication!, the resolution and 
measurement of the satellite 2S4;.-3P1,;. 1n the fine 
structure of the first member of the Balmer series 
im heavy hydrogen was reported The much weaker 
satellite 2P3;,-353,2 has now been resolved by the 
use of a double Fabry—Perot etalon with appropriate 
spacers The hght source was a U-tube cooled in 
liquid hydrogen, similar to that described by Kuhn 
and Series! The weak satellite was found to be at a 
distance 0 133 + 0 001 cm~! from the peak of the 
complex (2P3,.-3Ds,2, 3.D3;2), which 1s to be com- 
pared with the distance 0 141 cm-! predicted by 
the Dirac theory, a figure which includes the small 
corrections explained ın the earlier communication! 
General arguments? indicate that the discrepancy 1s 
to be attributed to the position of the 3S term, which 
1s therefore raised 0 008 + 0 002 cm~ above the 
level predicted by the Dirac theory 

The 3S term ıs thus shifted by an amount which 
appears to be rather less than the value 0 0104 em ~ 
predicted by the radiation theory of Bethe and others? 
A difference in the same sense has been found for 
the 3S term in 1omzed helium by Hirschberg and 
Mack? and by Kopfermann et al* On the other 
hand, Lamb and Skinner® have found the 2S term 
in 10onized helrum to be shifted more than the radia- 
tion theory predicts, and Lamb and Retherford! and 
Kuhn and Series! have found that the 2S term in 
hydrogen ıs slightly above its predicted position 

The experimental details of the new measurement 
will be reported more fully elsewhere I wish to 
acknowledge many helpful discussions with Dr H 
Kuhn 

G W SERS 

Clarendon Laboratory, : 

Oxford 
July 24 
1 Kuhn, H , and Series, G W , Proc Roy Soe, A, 202, 127 (1950) 
3 Betha E A, Brown, L M, and Stehn, J R, Phys Rev, 77, 370 
3 Hirschberg, J G, and Mack, J E, Phys Rev, 77, 745 (1950) 
‘ Kopfermann, H , Kruger, H , and Öhlmann, H , Z Phys , 126, 760 
ë Lamb, W E, and Skinner, M , Phys Rev , 78, 539 (1950) 
Lamb, W E , and Retherford, R C, Phys Rev , 75, 1325 (1949) 


New Method of Forming Powder 
Striations 


I NotTIceD, while experimenting with a vibrating 
Chladn: plate, that striations had made their appear- 
ance on some sand which had madvertently been 
spilled on the bench below The plate, at the time, 
was supported horizontally on some rubber studs 
which left an air space of only a few mullimetres 





between ıt and the bench That the striations were 
not caused by vibrations of the latter was easily 
proved by supporting the plate independently from 
above, and then producing the striations on a second 
stationary plate, or drawing board, which rested on 
a ‘Sorbo’ mat 

The striations, shown m the accompanying illustra- 
tion, are typical of the sort of effect which can be 
produced by using a circular or square plate vibrating 
in the lowest mode m which the centre 1s antmodal 
The scale of 4 cm attached to the record shows that 
the order of separation between the striations 1s 3 mm 
This, m different circumstances, can be varied from 
about 2 mm to 8 mm _ This happens also to be 
the approximate range over which the air space can 
be altered The vibration frequency used in producing 
this record, usmg a square brass plate of dimensions 
203em x 203 cm. X 0 48 cm, was 507 ¢/see At 
a lower frequency the distance between the striations 
was greater, which was also the case with wider air 
gaps When the amount of sand or other graded 
powder 1s suitable, the particles align themselves, so 
that under magnification they present the appearance 
of a single threaded string of beads 

It seems probable that the way the striations are 
formed is the same as for the Kundt striations 
Andrade, m the second of his well-known papers 
on the Kundt tube, has shown that the oscillatory 
motion of the air sets up vortex motions around 
individual particles which are the cause of the 
striations It 1s significant that the distances between 
the striations produced, either by a Kundt tube or 
by a Chladnı plate, are of the same order The fact 
that they are veiy easily made using graded cork 
powder, so light that ıt disappears 1f blown upon, 
supports the conclusion that the mechanism depends 
upon vortex air motions rather than on any 
‘saltation”?, or bouncmg, of the heavier and more 
elastic sand particles 

Further investigations on this new and interesting 
phenomenon are now in progress These, ıt ıs anti- 
cıpated, will include puttmg obstacles of various 
shape and size in the path of the striations, a pro- 
cedure which ıs suggested by the appearance of the 
striations around the left hand of the rather large 
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,four supporting rubber pads the positions of which 
are evident ın the illustration 

Mary D WALLER 

5 Gloucester Gate, a 
London, NW 1 


Aug 14 


1 Andrade, Phl Trang, 280, 413 (1932) 
2 Bagnold, “The Physics of Blown Sands and Desert Dunes” (1941) 


Thermodynamic Equilibrium 


In a previous communication! under this heading, 
an error of sign occurred resulting from an imperfect 
analysis of the ways in which a physico-chemical 
system ın reversible equilibrium may do virtual work 
In order to rectify this error and to clarify the subjegy 
generally, a more satisfactory discussion 18 w 
given 

All the forces by which a system does work are 
internal forces ın the sense that they are part of 
the system and not of its surroundimgs They 
are, however, of two thermodynamucally distinct 
kinds 

(a) Externally operatmg forces (Xe) which do work 
against the surroundings, resulting ın a loss DX, dix, 
of energy by the system to the surroundings, and 

(b) Internally operatmg forces (X,), When these 
operate, particles within the system move to positions 
of lower potential energy, resulting ın a loss £X, da, 
of potential energy in the fields of these forces This 
energy, however, does not leave the system but 1s 
transformed mto chemical energy, which 1s mecreased 
by the amount Zp dn thereby for a closed system 

The general chemical condition of equilibrium 


Xu dn = EX, da 


therefore simply describes a state of balance such 
that for any possible virtual change of the system 
the work done agaist the chemical forces or the 
increase of chemical energy equals the work done by 
the mternally operating forces and not against them 
as was previously stated ın error The general 
chemical condition of equihbrium may also be 
written Au = W, when considering gram-molecular* 
changes, and here W, must also be interpreted as the 
work done by the internally operatmg forces 
It may be helpful also to add a short explanation 
of the relation between Ap and AGmp, the change 
of Gibbs free energy at constant temperature and 
pressure ‘This ıs important because — AGpp may 
always be identified with the net (maximum) external 
work done by the system under atmospheric condi- 
tions It follows that AGr, p and Ap are equal when- 
ever the net external work 1s equal and opposite to 
W, This 1s the case for the overall changes in many 
electrochemical cells when balanced against a potentio- 
meter, and also, of course, whenever W, and the net 
external work are both zero However, m general, 
there ıs no simple relation between Ay and AG pp 
Thus, for example, there are many important prac- 
tical cases where AGyp 1s equal to zero but where 
internally operating forces are present at boundaries 
or elsewhere with the result that Au does not vanish. 
G A Erorr 
Chemistry Department, x 
University of Western Australia, á 
Nedlands, Western Austraha 
Oct 15 
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FORTHCOMING EVENTS 


(Meetings marked uuh an asterisk * are open to the public) 


2 Monday, December 4 


ROYAL GEOGRAPHICAL Society (at 1 Kensington Gore, London, 
SW 7),at5pm-—Mr A T Grove “Erosion and Population Prob- 
lems ın the Eastern Provinces, Nigeria’ 

UNIVERSITY OF LONDON (at King’s College, Strand, London, W C 2), 
at 530 pm—Dr ando Cortesao “The Contribution of the 
Portuguese to Scientific Navigation and Cartography” * 

ROYAL MergoronoeioaL Soomy (at the Royal Institufion, 21 
Albemarle Street, London, W 1), at 6 p m —Sir Robert Watson-Watt, 

RS ‘Wireless in Weather Watching’ (Meeting open to Sixth 
Form Students ) 

NORTH-EAST COAST INSTITUTION OF ENGINEERS AND SHIPBULLDERS 
(at the Literary and Philosophical Society, Newcastle-upon-Tyne) 
at 615 pm—Sir Harry Ricardo, FRS ‘The Sleeve-Valve Diese 
Engine” (Andrew Laing Lecture) 

PHARMACEUTIOAL Soctety (at 17 Bloomsbury Square, London, 
W C1), at730pm—Dr J Carmichael ‘Veterinary Therapeutics” 


Tuesday, December 5 


`“ @itapwicx PUBLIO LEOTURE (at the Royal Society of Tropical 
__7adieine and Hymene, 26 Portland Place, London, W 1), at 2 30pm 
-«Dr Ronald Bradbury ‘The Modern House ın 1850 and 1950—a 
Parallel ond a Contrast” (Bossom Gift Lecture) * 

ROYAL ANTHROPOLOGICAL INSTITUTE (at 21 Bedford Square, Lon- 
don, W01),at5pm—Dr T T Paterson “A Kinship System in 
Scotland” 

INSTITUTION OF CHEMICAL ENGINEERS (at the Geological Society, 
Burlington House, Piccadilly, London, W 1), at 530 pm—Mr J M 
Coulson and Mr J H Wlhnger “A Nomograph for the Calculation 
of Heat Transfer Coefficients for Convection without Change of 
Phase’, Mr H R C Pratt “The Appheation of Turbulent Flow 
Theory to Transfer Processes ın Tubes contaiming Turbulence Pro- 
moters and Packings” 

MANCHESTER GEOGRAPHICAL SOCIETY (in the Geographical Hall, 
16 St Mary’s Parsonage, Manchester), at 6 30 pm-—-Dr T Ifor Rees 
“Ghmpses of Bolivia and Peru” 

SHEFFIELD METALLURGICAL SOOIETY (at the Grand Hotel, Sheffield), 
at 7pm-—Mr P M Cook “Photo Elastic Stress Analysis” 

TEXTILE INSHTUTE, YORKSHIRE SECTION (Joint meeting with the 
BRADFORD TEATILE SOCIETY, at the Midland Hotel, Bradford), at 
7pm—Mr W L Thomas “Production and Testing of Wool Tops 
from the Chemust’s Standpoint’’ 2 

SOCIETY oy INSTRUMENT TECHNOLOGY, NORTH-WEST SECTION (at 
the College of Technology, Manchester), at 730 pm—Mr J 
Boundy and Mr $ G Bergen ‘‘An Electronic Process Controller” 


Wednesday, December 6 


PHYSICAL SOCIETY, COLOUR GROUP (at the EL MA Lighting 
Service Bureau, 2 Savoy Hill, London, W O 2), at 3 30 p m —Mr F L 
Warburton “Varations ın Normal Colour Vision in relation to 
Practical Colour,Matching” 

PHYSIOAL SOCIETY, LOW TEMPERATURE GROUP (at the Science 
Museum, Exhibition Road, London, S W 7), at 5 p m —Annual General 
Meeting, at 530 pm— Papers on “Low Temperature Expansion 
Engines” 

BRITISH MUSEUM (NATURAL HISTORY) (in the Huxley Lecture 
Theatre, Imperial College of Science and Technology, Exhibition 
Kod, London, S W 7), at 530 pm —Dr R M Oraig “The Pleisto- 

‘ae Glaciation in Great Britain and its Effects” (Swiney Lectures) * 
(further Lectures on December 8, 11, 18, 15, 18, January 3, 5, 8, 10, 
12 and 15 ) 

INSTITUTE oF PETROLEUM (at Manson House, 26 Portland Place, 
London, W 1), at 5 30 p m —Spectroscopice Panel of the I P Hydro- 
carbon Research Group Symposium on “Absorption Spectroscopy 
in the Petroleum Industry” 

INSTITUTE OF RURAL LIFRE AT HONE AND OVERSEAS (in Room 013, 
Sanctuary Buildings, Great Smith Street, London, S W 1), at 5 30 p m 
—Mr Fergus Wilson ‘Some Aspects of Planning and Development 
amongst African Peasant Communities” 

INSTITUTION OF ELECTRICAL ENGINEERS, RADIO SECTION (at Savoy 
Place, Victoria Embankment, London WC 2), ab 530 pm—Mr 
R W Douglas and Dr E G James “Crystal Diodes”, Mr T R 
Scott ‘Crystal Triodes”’ 

INSTITUTE OF WELDING, MANCHESTER AND DISTRIOT BRANOH (in 
the Reynolds Hall, College of Technology, Manchester), at 7 pm— 
Mr A V Houston “Distortion in the Welding of Mild Steel” 

Soorety OF PUBLIO ANALYSTS AND OTHER ANALYTICAL CHEMISTS 
Gomt meeting with the Foop GROUP of the SOOIETY OF CHEMICAL 
INDUSTRY, at the Chemical Society, Burlington House, Piccadilly, 
London, W 1), at 815 pm—Mr H C S de Whalley, Mr N Albon 
“Applications of Paper Chromatographic Methods 


and Dr D Gross 
in the Sugar Industry’ 


Thursday, December 7 


BRITISH GLACIOLOGICAL Socrery (at the Royal Geographical 
Society, 1 Kensington Gore, London, S W 7), at 5p m —Symposium 
on “The Crystallisation of Metals, Rocks and Ice 
INSEITUTION OF ELECTRIOAL ENGINEERS (at Savoy Place, Victoria 
Embankment, London, W € 2), at 530 pm—Mr A C Frost 
and Mr W Brttlebank ‘The Control of Hydro-Electric Plant’ 
ENGINEERS, NORTH-WESTERN 
anchester), at 645 pm— 

n” 
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BRITISH INSTITUTION OF RADIO ENGINEERS, SCOTTISH SECTION 
{at the Heriot Watt College, Edinburgh), at 6 45 p m —Mr D Latham 
“Vacuum Engineering applied to Hlectronies’’ 


Friday, December 8 


OIL AND COLOUR CHEMISTS’ ASSOCIATION, MANOHESTER SEOTION 
(at the Engineers’ Club, Albert Square, Manchester), at 2 pm—Dr 
R R Goodall “Partition Chromatography” 

CHEMICAL SOCIETY, BIRMINGHAM SEOTION (joint meeting with the 
UNIVERSITY CHEMICAL SOCIETY, in the Chemistry Department, The 
University, Edgbaston, Birmingham) at 4 30 p m —Prof D H Hey 
“Homolytic Aromatic Substitution” 

ROYAL ASTRONOMICAL SOCIETY (at Burlington House, Piccadilly, 
London, W 1), at 4 30 p m—Scientific Papers 

CHEMICAL SOCIETY, NEWCASTLE AND DURHAM SECTION (in the 
Chemistry Building, King’s College, Newcastle-upon-Tyne), at 5 pm 
—Prof H J Emeléus,F RS “The Appheation of Halogen Fluorides 
ın Preparative Inorganic Chemistry” (Bedson Club Lecture) (All 
Fellows are invited ) 

CHEMICAL SOCIETY, HULL SEoTION (joint meeting with UNIVERSITY 
COLLEGE SOISNTIFIO Society, in the Smence Lecture Theatre, Univer- 
sity College, Hull), at 6 p m —Prof John Read, FRS ‘Chemical 
Personalities a Century Ago” 

INSTITUTION OF ELECTRICAL ENGINEERS, EDUCATION DISOUSSION 
CiRcLE (at Savoy Place, Victoria Embankment, London, W C 2), at 
6 p m —Discussion on “How Best to Introduce the ab inuro Use of 
the MKS System to Students” (to be opened by Dr F T Chapman) 

Society OF GLASS TEORNOLOGY, NORTH-WEST SECTION (at the 
Gas Showrooms, Radiant House, St Helens), at 630 pm—Dr AT 
Green “Refractories” g 

INSTITUTE OF PHYSICS, MANOHESTER AND DISYRICT BRANCH (in 
the New Physics Theatre, The University, Manchester), at 7 p m — 
Sir Charles Elis, FRS ‘The Structure of Coal’ 

SOCIETY OF CHEMIOAL INDUSTRY, FINE CHEMICALS GROUP (in the 
Chemustry Lecture Theatre, King’s College, Strand, London, W C 2), 
at 7 pm—Dr J Arrol “The Preparation of Radio-active 
Materials in a High Degree of Purity” 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W 1), at 
9pm—Prof E N da © Andrade, FRS “High Vacuum” 


Friday, December 8—Saturday, December 9 


PaysitcaL Sooty (in the Maxwell Lecture Theatre, Cavendish 
Laboratory, Cambridge) —Autumn Provincial Meeting 


Friday, December 8 
AtSpm—Dr A S Russell Fifth Rutherford Lecture 


Saturday, December 9 


BRITISH TRUST FOR ORNITHOLOGY (Joint meeting with the Linos 
NATURALISTS UNION AND NATURALISTS TRUST, ın the Technical 
College, Lincoln), at 215 pm—Mr Bruce Campbell “The Work 
of the British Trust for Ornithology” 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

EXPERIMENTAL OFFICER ın the Agricultural Research Council 
organization concerned with insecticide and fungicide research and 
development problems—tThe Secretary, Inter-Departmental Insecticide 

mmuttee, 43 Draycott Place, London, 8 W 3 (December 9) 

Head (male) oF POULIRY DEPARTMENT at Loughry Agricultural 
College (for girls), Cookstown, Co Tyrone—The Establishment Officer, 
Munustry of Agriculture, Stormont, Belfast (December 9) 

LECTURER IN MATaeMatics—The Clerk to the Governors, South- 
East Essex Technical College and School of Art, Longbridge Road, 
Dagenham, Essex (December 9) 

ASSISTANT LECTURER IN THE DEPARTMENT OF PHARMACEUTICS, 
and an ASSISTANT LECTURER IN THE DEPARTMENT OF PHARMACOGNOSY 
—The Secretary, School of Pharmacy (University of London), 17 
Bloomsbury Square, London, WC1 (December 10) 

ASSISTANT INSPECTOR (Forestry) ın the Ministry of Agriculture— 
The paea, Civil Service Commussion, Stormont, Belfast (Decem- 

T 

BACTERIOLOGIST for work ın biological laboratomes, which will be 
mainly concerned with fundamental aspects of brewing microbiology 
—The Director, Brewing Industry Research Foundation, 40 Sackville 
Street, London, W1 (December 11) 

GENERAL ASSISTANT ENGINEER (Mathematical Assistant) in the 
Electro-Technical Research Section at headquarters ın London—The 
Director of Establishments, British Electricity Authorty, British 
Electnaty House, Great Portland Street, London, Wi, quoting 
Ref AE 116 (December 11) 

ASSISTANT TO THE HEAD OF THE BIOLOGICAL AND AGRICULTURAL 
SECTION of the Technical and Scientific Register--The Ministry of 
Labour and National Service, Technical and Scientific Register (K), 
York House, Kingsway, London, WC 2, quoting No G 296/50A 
(December 16) 

SENIOR LECTURER or LECTURER IN PHYSICS, and 4 LECTURER IN 
PHYSICAL GEOGRAPHY, at the University of the Gold Coast—The 
Secretary, Inter-University Council for Higher Education in the 
Colones, 1 Gordon Square, London, W C 1 (December 16) 

PRINCIPAL SOIENTIFIC OFFICERS (with first- or second-class honours 
degree ın a science subject, engineering or mathematics) ın the 
Inteligence Division of the Department of Scientific and Industrial 
Research——The Secretary, Civil Service Commussion, Scientific Branch, 
Trinidad House, Old Burlington Street, London, W 1, quoting No 
3377 (December 22) 
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HEAD OF THE APPLIED SCIENCE DEPARTMENT mm the Wolver- 
hampton and Staffordshire Technical College—The Clerk to the 
Joint Education Committee, Education Offices, North Street, Wolver- 
hampton 

HONOURS GRADUATE IN ENGINEERING with, if possible, some 
practical experience in electronics, or PHYSICIST with some practical 
knowledge of apectroscopy—The Director, British Electrical and Alhed 
Industries Research Association, 5 Wadsworth Road, Greenford, 


Middx 

PHYSIOLOGIST at the M RC Climatic and Working Efficiency Umt— 
Prof W E Le Gros Clark, F R S , Department of Human Anatomy, 
University Museum, Oxford 

SENIOR AGRICULTURAL ECONOMIST (with a degree in agriculture or 
economics, and considerable experience of investigational work)—The 
Registrar, Wye College, Wye, Ashford, Kent 


REPORTS and other PUBLICATIONS 


(not included ın the monthly Books Supplement) 


Great Britain and Ireland 


British Counml Report for the Year 1949-1950 Pp v+128 
(London British Couneil, 1950 ) {199 
Bulletin of the British Museum (Natural History) _ Mineralogy, 
Vol 1, No 2 Volcanic Rocks from the Cape Verde Islands By 
Gerald M Part Pp 25-72 10s Zoology, Vol 1, No 4 Notes on 
Asteroids in the British Museum (Natural History), by D Dilwyn 
John, Jernacodiscus pusillus nov spec, a Rhizocephalan Parasite 
of Porcellana from Egvpt, by H Boschma Pp 51-66 48 Geology, 
Vol i, No 4 A New Tithoman Ammonoid Fauna from Kurdistan, 
Northern Iraq By L F Spath Pp 93-146+plates 6-10 10s 
(London British Museum (Natural History), 1950 ) {199 
Philosophical Transactions of the Royal Sonety Series A Mathe- 
matical and Physical Sciences No 854, Vol 242 The Propagation 
of Sound Pulse 1n the presence of a Semi-[nfinite Open-ended Channel, 
1 By W Chester Pp 527-550 7s 6d No 855, Vol 242 The 
Theory of Axsymmetric Turbulence By S Chandrasekhar Pp 
557-578 4s 6d (London Cambridge University Press, 1950 ) [199 
National Institute of Economic and Social Research Annual 
Report, 1949-50 Pp 82 (London National Institute of Economic 
and Social Research, 1950 ) 199 
Air Mistry Meteorolcgical Office Geophysical Memoirs No 36 
Solar Radiation at Kew Observatory By Dr J M Stagg (MO 
530a ) Pp 37 38 6d net Meteorological Reports No 7 Equivalent 
Headwinds on some of the Principal Air Routes of the World (M O 
peeps Pp u+19 9d net (London HM Stationery Omes, 


) 199 
Library Association Pamphlet No 1 Books and Reading for the 
Blind By Robert S Clark Pp m+40 (12 plates) 4s , 38 6d to 
members Pamphlet No 2 ‘The Regional Library Systems By 
P H Sewell Pp +386 3s , 2s 6d tomembers (London Library 
Association, 1950 ) {199 
Air Mıntstry Meteorological Office Geophysical Memoirs No 85 
Upper Winds over the World) Bv Dr © E P Brooks, © 8 Durst, 
N Carruthers, D Dewarand J S Sawyer (MO 499e) Pp 1+150 
{London HM Stationery Office, 1950) 173 6d net {209 
Ministry of Fuel and Power Benzole and Toluene from Coal Gas 
Report on Technical Work carned out between 1941 and 1945 Pp 
744+23 Tables (London HM Stationery Office, 1950) 6s t LA 


net 

Philosophical Transactions of the Royal Society Series B. B10- 
logical Sciences No 616, Vol 234 Some Quantitative Dental] Char- 
acteristics of the Chimpanzee, Gorila and Orang-Outang By E H 
Ashton and S Zuckerman Pp 471-484 5s No 617, Vol 234 
Some Quantitative Dental Characters of Fossil Anthropoids _ By 
E H Ashtonand S Zuckerman Pp 485-520 9s (London Cam- 
bridge University Press, 1950 ) 209 

Question (Published for the Present Question Conference ) Vol 3, 
No 1 People at Work By Dr J H Oldham, H Westmann, John A 
Mack and Sir Wilfrid Garrett Pp 91 (London Hammond, Ham- 
mond and Co, Lid, 1950) 28 6g [209 


Other Countries 


World Health Organization Technical Report Series No 17 
Joint OFAP/WHO Study-Group on Bulharziasis in Africa, Report 
on the First Session Pp 16 (Geneva World Health Organization, 
London HM Stationery Office, 1950) 9d , 10 cents 248 

Ochrona Przyrody Rocznik 19 FP xu+212 (Kraków Panst- 
wowa Rada Ochrony Przyrody, 1950 [248 

Conseil International des Unions Scientifiques Union Géodésique 
et Géophysique Luternationale, Association de Seismologie Publica- 
tions du Bureau Central Seismologique International, Série A 
Travaux scientifiques, Fasc 17, Communications présentées à la 
vate (Août 1948) Pp 254 (Toulouse Édouard Privat 
et Cie, 1 

Report of the Committee on the Protection of Bwlding Timbers tn 
South Africa against Termites, Wood-boring Beetles and Fungi 
a avtala {Pretona National Building Research Taste 

149 

Bericht uber das Geobotanische Forschungsinstitut Ritbel in Zurich 
fur das Jahr 1949 Von E Rubel und W Lud: Pp 117 (Zurich 
Geobotanische Forschungsinstitut Rubel, 1950 } 99 

Indian Council of Agricultural Research Miscellaneous Bulletin 
No 69 Estate Farming in India, a Study in Large-scale Agricultural 
Enterprises in India Pp 1v+99+37 plates (Delhi Manager of 
Publications, 1948) 24 rupees, 33 9d 199 

Bast African Agriculture and Forestry Research Organisation 
Annual Report, 1949 Pp 44 (Nairobi: East Afmcan Agneculture 
and Forestry Research Organisation, 1950) 2s 6d 199 

Commonwealth Sctentific and Industrial Research Organization 
Bulletin No 244 Wheat ina Victorian Bulk Depot By F. Wilson 
Pp vi+47 (Melbourne Government Printer, 1949 ) [199 
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Queensland Institute of Medical Research Fourth Annual Report, 
Year ended 30th June 1949 Pp 16 (Brisbane Queensland Insti- 
tute of Medical Research, 1950 ) 199 

BANZ Antarctic Research Expedition, 1929-1931 Reports, 
Series B (Zoology and Botany) Vol 4, Part 10 Echnoidea By Th 
Mortensen Pp 287-310 +plates 4-9 8s Vol 5, Part 6 Woramine, 
fera By Walter J Parr Pp 233-392+-plates 8-15 40s Adelaide s 
Barr Smith Library, The University, 1950 ) 198 

United Nations Annual Report of the Secretary-General on the 
Work of the Organization, 1 July 1949-30th June 1950 Pp xiv+ 
143 (Lake Success, NY United Nations, London HM Sta- 
tionery Office, 1950) Lis, {198 

The Fukui Earthquake of June 28, 1948 Report of the Special 
Committee for the Study of the Fuku Earthquake Edited by H 
Tsuva Pp vi+i197+6 plates. (Tokyo Earthquake Research 
Institute, 1950 ) {199 

The Matrilineal Social Organisation of the Nagas of Assam a 
Study from the Sociological Pont of View By Dr K M Kapadia 
Pp iv+34 (Bombay Popular Book Depot, 1950) 1 rupee [199 

Indian Forest Bulletin No 147 Indian Woods for Battery Separa- 
tors ByM A Rehmanand Jai Kishen Pp m+16 (Delh Manager 
of Publications 1950) 9 annas, 10g 199 

Instituto Brasihero de Geografla e Estatistica Conselho Nacional 
de Geografia Contribuicao ao Estudo do Clima do Rio Grande do 
Sul Por Floriano Peixoto Machado Pp vn+91 (Rio de Janeiro 
Instituto Brasilero de Geografis e Hstatistica, 1950 ) 199 

University of Tinos Engineering Experiment Station Bulletin. 
No 384 Fatigue Strength of various Types of Butt Welds cgn( 
necting Steel Plates By Wilbur M Wilson, Wham H Munse ani, 
I Sterling Snyder 50 cents Bulletin No 385 Moments in 
Two-way Concrete Floor Slabs By Chester P Siess and Nathan M 
Newmark Pp 1 60 cents Bulletin No 386 Studies of Hagh- 
way Skew Slab-Bridges with Curbs, Part 2, Laboratory Research 
By Myron L Gossard, Chester P Siess, Nathan M Newmark and 
Lawrence E Goodman Pp 79 45 cents (Urbana, Ill University 
of Ilinois Engineering Experiment Station, 1950 ) 199 

University of Ilinois Engineering Lxperment Station Circular 
No 59 Input Impedance of a Slotted Cylinder Antenna By Charles 
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SCIENTIFIC RESEARCH AND 
INDUSTRY IN GREAT BRITAIN 


HE report from the Department of Scientific and 
Industrial Research for the year 1948-49 (see 
p 971 of this issue) is on the lmes of the reports 
issued annually in the decade or more before the War, 
and the summary of work which occupies the bulk 
of the report goes far to meet the criticism of the 
Select Commuttee on Estimates three years ago, and 
more recently of the Committee of Public Accounts, 
regarding the need for greater detail This ıs par- 
ticularly true with regard to the research associations, 
and ıt can fairly be claimed m respect of the present 
report that sufficiently detailed formation 1s supplied 
to facilitate independent yudgment as to the value to 
the nation of the work alike of the research associa- 
tions and the establishments of the Department, and 
the return obtained from the expenditure of more 
than three millions from the national exchequer 
Moreover, the report of the Advisory Council, with 
its discussion of broad questions of policy, should 
imspire every confidence that the expenditure is being 
directed to the mght objectives, and that the Council 
should be able to count on the full support, not only 
of the Advisory Council on Scientific Policy, but also 
of scientific men and industrialists in Britain generally 
In the present report, the Advisory Council 1s 
especially concerned with two aspects of general 
pohcy The first ıs that of the choice of problems ; 
attention was directed to this matter in last year’s 
report Here the Council’s first concern 1s how best 
the available resources of the Department can be 
used for the solution of current national problems, 
Conferences of the chairmen and directors of the 
research associations and of the chairmen of the 
advisory boards held early in the year provide ample 
evidence of the value of the work which 1s being done 
both by the establishments and theresearch associations 
within the limits of their present resources, and of 
the increasing extent to which government depart- 
ments and industry are turnmg to them for the 
solution of technical problems Nevertheless, ıb 18 
essential in these critical times that the tasks for 
which available resources are used should be, not 
merely useful, but also the most useful that can be 
undertaken for restormg the prosperity of Great 
Britam Further, the Advisory Council insists that 
it 1s no less essential to ensure that every practicable 
step 18 taken, once a piece of work is finished, to 
apply the results ın practice 
The Advisory Council has here seized the real core 
of criticism that has been advanced from outside of 
the work of the boards and of the research associa- 
tions , and that ıt has done so should of itself dispose 
such critics to consider, ın the light of the fuller 
details now disclosed, that the selection of problems 
1s wisely made and in full touch with the particular 
industries being served Moreover, so far as certain 
broad national needs are concerned, ıb 18 difficult to 
conceive of an alternative form of organization to 
which the choice of problems could more appropriately 
be entrusted 
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For the Depaitment’s establishments, the Advisory 
Council pomts out, the choice of problems 1s made 
primarily on the advice of their respective boards, and 
the Council ıs convinced that in general the choice of 
problems is wisely made It 1s difficult, however, with 
so many problems of admitted importance brought 
to the notice of the Department, to keep programmes 
within such limits as will ensure an adequate effort 
being devoted to each problem that ıs accepted It 
is essential, the Advisory Council insists, to be con- 
stantly on guard against undue dissipation of 
scientific effort 

Secondly, ın this connexion, the Advisory Council 
refers once more to the need for more basic research 
For ten years—during the War and since— basic 
research has had to be largely suspended, yet ıb 1s 
only on the foundation of such work that the Depart- 
ment’s establishments can maintain, let alone increase, 
their ability to give the technical advice that must 
continue to be in such demand In some fields, such 
as mechanical engineering, the Department has mdeed 
given encouragement and financial support to new 
researches at universities, as at Cambridge, Edin- 
burgh, Sheffield, Leeds, Bristol, Manchester and the 
Imperial College of Science and Technology and 
Queen Mary College, London, but apart from the 
natural limits to such extra-mural work, ıt can be no 
substitute for fundamental work at the Department’s 
own. stations In current circumstances, however, 
the Advisory Council recognizes that a proper 
balance between short-term and basic work can be 
restored only as new staff becomes available, but it 
notes some improvement in recruitment during the 
year and a consequent limited resumption of basic 
work 

As regards the research associations, the choice of 
problem rests with their councils, including both 
industrialists and scientific men, as well as repre- 
sentatives of the Department and other government 
departments concerned among their members, and 
the Advisory Council considers that the programmes 
undoubtedly represent the best opinion in the various 
industries on the problems the solution of which can 
most powerfully assist their progress That opmion 
might perhaps be subject to the qualification that 
the membership of the research association 1s fully 
representative of the industry ıt serves At the same 
tame, the Advisory Council has found some difference 
of opinion as to how far research associations should 
engage on outside laboratory research on materials 
and processes 

Tn the Council’s own view, the research associations 
must be at liberty to take responsibility for investiga- 
tions, including economic and sociological studies, in 
any field ofscience Puttingit even more generally than 
in last year’s 1eport, ıt 1s suggested that the research 
associations may, either directly or directly through 
related bodies, provide for their industries a scientific 
service bearing on all aspects of production that their 
councils may determine, including, ıt may be, works 
organization Work of this wider nature may indeed 
require a type of staff difficult to find in Great Britain, 
and the Advisory Council fully realizes that the new 
ground which the research associations may be 
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expected to cover cannot at present be large Never 
theless, 1t considers that the linking of physical science: 
and engineering with economic studies within industry 
holds much promise for the future, and that thi 
training of suitable staff is a matter of importance: 
at the present time Manifestly, 1f such work 1 
to be done at all, ıt must be done by co-operativ: 
effort of the type represented by the researc] 
associations 

The other main reference to the work of th 
research associations in the present report ıs xr 
connexion with the second of the principal problem 
giving particular concern to the Advisory Counci 
namely, that of securing the quickest and fullest us 
of the results of research The Advisory Counce: 
recognizes frankly that this 1s a complex and difficul 
problem, and that 1t 1s by no means as easy t 
ensure that the results of-research conducted outsid 
a firm’s own laboratories, either in a governmen 
establishment or im a research association, ar 
brought with the main stream of industrial activity 
as ıb ıs to secure the application of the results c 
research undertaken by an industrial firm ın its ow. 
laboratory This 1s, of course, the main reason wh: 
some industrialists believe there are limits ın practic 
to the effectiveness of co-operative industrial researc] 
in coniparison with that of individual firms Th 
Advisory Council seems now to be fully aware c 
this difficulty, for while giving the closest attentio: 
to the best means of avoiding the risk that valuabl 
results may be left high and dry in the laboratory, 1 
pomts out that, as the services rendered by th 
establishments and the research associations ar 
extended, the development of initiative by th 
individual firms must not thereby be discourage 
It ıs already giving close attention to one or tw 
instances where 16 1s not wholly satisfied that industr 
1s being required to do all that ıt could 

The question how far an establishment of th 
Department or a research association should carr 
its laboratory work into the development stage doe 
not, the Advisory Council points out, admit of 
uniform answer, ın 1ts view, where the question ¢ 
large-scale or pulot-plant trial arises, each propos: 
must be judged on its merits Some of the facilitic 
for full-scale tests at the Departments establishment: 
as at the Building Research Station or the Roa 
Research Laboratory, or the experimental hold ¢ 
the Ditton Laboratory for studies of the control « 
temperature and other conditions in refrigerate 
cargo-spaces carrying foodstuffs, are well know 
Many research associations, too, have equipped then 
selves with large-scale facilities for special purpose 
The Launderers’ Research Association, for exampl 
has an experimental laundry capable of permuittin 
the investigation of production problems , an 
facilities are available in the laboratories of th 
Printing Research Association for carrying out a 
normal printing operations The Motor Researc 
Association 1s equipping a disused aurfield as 
proving ground for performance tests on vehicle 
The textile research associations have fully equippe 
spinning and weaving sheds, opening and cardin 
rooms, where new machinery and processes can b 
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tred out under conditions closely approximating 
to those of the mull, and the “metal and 
engmeering research associations are equipped for 
conducting full-scale investigations on furnaces, 
rolling-mulls, foundries, gas and steam turbines and 
the like 

Undoubtedly, however, the determmmg factor in 
the use of science by mdustry 1s, as the Advisory 
Couneil suggests, the desire and capacity of the 
individual firm to apply 1ts results, and as Sir Andrew 
McCance has stated, “ın many of the cases where the 
collaboration between industries and the Association 
has not been so successful, it has arisen because there 
was an insufficient density of technically tramed 
people in positions of control and authority’ This is 
the cause of many of the most perplexing problems 
facing the Department of Scientific and Industrial 
Research, and although small size of a firm 1s not neces- 
sarily incompatible with the effective exploitation of 
discoveries, sometimes it 1s 1tself a symptom of the 
lack of scientific and technical staff rather than the 
cause of it Moreover, while the work of most small 
firms does not call for the development of scientific 
discoveries, the fact that in most industries firms are 
at very different levels technically makes ıb difficult 
to strike the right balance in providing for the needs 
of both the technically advanced and those which 
are technically weak 

Despite all these difficulties, however, the Advisory 
Council 1s satisfied that the establishments of the 
Department and the research associations have a 
high level of achievement, and that im various ways 
the use of science by dustry can be further pro- 
moted As the employment of scientific men and 
technologists ın industry spreads, much knowledge 
that at present has to be pushed into industry from 
the outside will be pulled in from the inside, with 
increased probability of effective use and at an earlier 
stage Nevertheless, the Advisory Council 1s seeking 
more eifective information on certain questions Are 
firms getting the right type of science graduate ? Are 
research reports reaching them in effective form ? Do 
firms that are unable to maintain a research depart- 
ment of their own need special facilities for developmg 
their individual ideas over and above those that can 
be provided by research associations ? To this end, 
ıt has recommended a grant to the Manchester 
Joint Research Council to assist a special survey of 
the use of science by firms ın the north-west of Britain 
and of the extent to which their scientific needs are 
bemg met The Advisory Council also continues 
to emphasize the importance of generous en- 
couragement of selected researches at the univer- 
sities, and of adequate provision of traimng for young 
1esearch workers 

From what has been said here, and in the article 
on p 971 surveying the work of the Department 
of Scientific and Industrial Research, 1b ıs manifest 
that the various changes of personnel to which the 
report refers have in no way affected the continuity 
of policy pursued by the Council The present report 
shows admuably its grasp of the prmczples which 
should determime the work of the Department, and 
he promotion of the utilization of science in industry 
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JOSEPH HENRY: A GREAT 
AMERICAN 


Joseph Henry, his Life and Work 

By Thomas Coulson Pp 1x+352-+7 plates (Prince- 
ton, NJ Prmceton University Press, London 
Oxford University Press, 1950) 32s 6d net 


HE name of Joseph Henry is known and 
honoured ın Great Britam for his discoveries ın 

electromagnetism, made simultaneously with those 
of Faraday, and his administration of the Smithsonian 
Institution of Washmgton from the time of its 
foundation , but very little has been written about 
Henry for those who wish to know more than the 
bare facts, and British readers, as no doubt American, 
are greatly indebted to Mr T Coulson for this 
excellent account of the hfe and work of one of the 
most unportant figures ın the history of American 
science 

The comparison between Heniy and Faraday 1s 
mevitable, not only because they worked at the same 
time ın the same scientific field, but also because 
there are close similarities ın their lives Both were 
of humble origm and largely self-educated, both 
were men of strong religious convictions who yet 
found no difficulty, as some of their contemporaries 
did, ın reconciling their science with their religion, 
and both devoted themselves, m their 1esearches, to 
increasing the sum of human knowledge, leaving the 
application and the pecuniary gain to others 

There has been much discussion of priorities 
between the two Mr Coulson reproaches Faraday 
for not mentionmg Henry ın his early papers on 
electromagnetism, particularly m connexion with the 
ring electromagnet with which Faraday made his 
original discovery of the induction of electric currents 
on August 29, 1831, but there 1s really no evidence, 
16 seems to me, that he derived the idea from Henry, 
or that he was even aware, at the time, of Henry’s 
researches and improvements on Sturgeon’s electro- 
magnet Henry’s reluctance to publish has made 
the question a difficult one to determine, but there 
ıs no doubt, on the evidence of his paper of 1832, 
that he obtamed induced currents by means of 
magnets quite mdependently of Faraday, and may 
even have done so first There is also no doubt of 
his claim to the honours for the discovery of self- 
induction, that 1s, the inductive effect of a current- 
carrying wire upon itself The first mention of 
Henry’s name ım Faraday’s Diary 1s m 1838, but 
that was after they had met, during Henry’s visit to 
Britam m 1837 Afterwards there are a number of 
references, particulaxly to Henry’s work on secondary 
and tertiary induction, which greatly imterested 
Faraday 7 

If we leave the somewhat fruitless discussion of 
priorities, 1t 18 with the recognition that Faraday and 
Henry were the two great pioneers in the discovery 
of the mduction of electric currents by means of 
magnets, a discovery which has been aught with 
almost iealculable consequences to humanity 
Thereafter, Faraday extended his researches to othe: 
branches of electricity , but Henry turned to another 
field when he accepted the invitation to become the 
first secretary of the Smithsonian Institution 

The motives of James Smithson, the legitimate 
son of that Sir Hugh Smithson who married the 
Percy heess and became the first Duke of North- 
umberland, in leavmg his fortune to the United 
States of America, a country he had never visited, 
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“to found at Washington an establishment for 
the increase and diffusion of knowledge among men’”’, 
provide an interesting study We learn from this 
book what 1s of greater significance, namely, the 
extent to which Joseph Henry was personally 
responsible fo. preserving the Smithson fund intact 
and ensuring that ıb was devoted to its mtended 
purpose—no mean feat ın the America of his day 
Henry, by his selfless and mspired administration, 
not only created an institution but also established 
a great tradition of service to the best interests of 
his country 

By his work for the Smithsonian, his service to the 
Light House Board, his share m the foundmg and 
activities of the National Academy of Sciences, and 
mn many other ways, he became the acknowledged 
leader and organiser of American science He did 
not escape criticism and controversy In his earlier 
period he had invented the electromagnetic relay and 
set up the first telegraph lme ın his classroom at 
Albany, later he became involved, owmg to the 
claims of Morse, ın an acrimonious dispute regarding 
the invention of the telegraph Such incidents, 
however, served only to throw into relef the extent 
and importance of his scientific achievements His 
independence of mind and integrity of character were 
evident in his relations with President Lincoln and 
many other promment Americans, with Wheatstone, 
Faraday and a host of scientific colleagues and 
friends, and in the recountmg of these personal 
contacts, for example, that of Henry with the young 
Alexander Graham Bell, the character of a great man 
stands out from the pages before us 

Tomas MARTIN 
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TEXT-BOOK OF MEDICAL 
PROTOZOOLOGY 


Handbook of Medical Protozoology 

For Medical Men, Parasitologists and Zoologists By 
Dr Cecil A Hoare Pp xv+334 (London Bailhére, 
Tindall and Cox, 1949) 35s net 


HE segregation of tropical medicme from general 

medical trammg ıs, as the author pomts out, 
puely artificial—particularly under modern con- 
ditions of rapid air-transport and closer association 
between the tropics and temperate climates Never- 
theless, m British schools of medical trammg the 
study of the Protozoa and of the diseases caused by 
them ıs divorced from the general medical curriculum 
and assigned to the domam of tropical medieme, as 
a postgraduate study Asa result, the medical student 
and the general practitioner ın Great Britam have 
only a superficial acquaintance with the Protozoa 
parasitic in man, and have to turn to text-books to 
acquire at second hand the necessary mformation , 
and for lack of a suitable smgle text-book written ın 
English and dealmg only with medical protozoology, 
they have to acquire this mformation from text- 
books on tropical medicine, on parasitology, or on 
protozoology im general, such as that great classic 
which also emanated from the Wellcome Laboratones, 
“Wenyon’s Protozoology” 

The author tells us that he wrote this book in order 
to satisfy the demand for a short text-book devoted 
exclusively to medical protozoology and surtable for 
use not only by the general practitioner, but also by 
the more speciahzed clinical pathologist, parasito- 
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logist and laboratory worker Dr © A Home has 
admirably fulfilled his obligations, and, m addition, 
every teacher and research worker in tropical] medicine 
will be grateful to him for having supplied them with 
an up-to-date, authoritative and concise work of 
reference 

The subject-matter of Dr Hoaie’s book 1s divided 
mto three parts, which deal with the Piotozoa found 
m man from the general, the systematic and the 
diagnostic aspects, and m a work of such consider- 
able importance ıt appears appropriate to consider 
these divisions separately Part 1, which represents 
about one-quarter of the book and which 1s divided 
mto three chapters, gives a general account of the 
Protozoa The first chapter deals with their status, 
structure, reproduction and physiology, and ıt 1s 
pomted out that simce the function of plants 1s 
perpetual synthesis, and that of animals is analysis, 
the spirochetes which synthesize their food supply 
fall mto the former category and should be omitted 
from books on protozoology The second chapter 
describes the rules governing nomenclature and the 
principles used in classifying the Protozoa In this 
connexion ıt ıs of interest to note that Dientameba 
fragihs 1s placed among the ‘‘flagellates of uncertam 
position’, but owing to its amoeboid phase, its 
morphology and life-cycle are considered along with 
the members of the Rhizopoda 

The third chapter, which describes the ecology of 
the Protozoa, 1s one of the most interesting in the 
book, and the author’s wide knowledge of the free- 
living, as well as of the parasitic Protozoa, has enabled 
him to write an ulummatimng and helpful account of 
the inter-relationship existing between man and this 
vast group of organisms When considermg the 
definition of the term “host”, the author refers to 
the lack of agreement concernmg what constitutes 
the “intermediate host”? and what the ‘final host”, 
and, ın order to avoid confusion, arbitrarily adopts 
the term “mtermediate host” as being applicable only 
to the vector The problem of “host-restriction’— 
the author very rightly prefers this term to host- 
specificity—is dealt with ın some detail, and the 
account shows clearly how with mcreasmg knowledge 
most of the so-called “pathogenic protozoa of man” 
have been proved to parasitize also many non-human 
mammalan hosts There follows an interesting 
general account of the anatomical localization and of 
the tissue specrficity of parasitic Protozoa, the 
description of the behaviour of individual species 
being considered later in the book The vexed 
question of biological races, a subject on which the 
author is a recognized authority, 1s briefly but 
adequately dealt with The succeeding nme pages 
are allotted to mfection and resistance, and to the 
general aspects of protective vacemation In this 
connexion it 1s pomted out that protozoology lags 
behind bacteriology, and at the present time sur 
prismgly httle 1s known concerning how certar 
parasitic Protozoa produce their pathogenic effects. 
and that we are still very ignorant of the néturc 
of the tolerance, resistance or immunity which 
m certam instances, 1s developed agamst they 
attacks, 

The author refers, albert very cautiously, to the 
possible production of toxins, but there seems littk 
evidence of production of toxims by the malari 
parasite or by the pathogenic trypanosomes, leish 
maniasi and entamcebe Under vacemation the 
author states (p 58) “The only protozoal disease ir 
which vaccmation 1s effective 18 cutaneous leish 
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mamasis, whereas ın other protozoal diseases all 
attempts at ummunization have been unsuccessful” 
Presumably this statement refers to the practice 
adopted by the natives in the East of moculating 
themselves with Leishmania on the arm or leg to 
prevent the possible acquirement of a disfiguring 
sore on the face, if so, such a practice can scarcely 
be considered as a method of preventive vaccination, 
since the course of the disease 1s not in any way 
modified, and 1t ıs only the site of the mitial papule 
that ıs affected The treatment of the protozoal 
diseases 1s omitted, as bemg outside the scope of the 
work, but there 1s an excellent summary of the 
principles of chemotherapy as applied to the Protozoa, 
in which attention 1s directed to the importance of 
the development of drug-fastness especially m 
trypanosomiasis In a new edition (for ıt seems 
highly probable that this excellent work will demand 
a new edition), ıt would be worth while directing 
attention to the persistence of drug fastness through 
the imsect vector, and to the important umplications 
involved 

The account of the ecology of the Protozoa con- 
cludes with a description of the geographical dis- 
tribution of the diseases they produce For this 
purpose the author has brought together and sum- 
marized a mass of facts, previously widely distributed 
throughout the literature, concernmg such important 
diseases as malaria, amcebiasis, trypanosomiasis and 
leishmaniasis, and he has shown how the estabhsh- 
ment and spread of these diseases 1s mfluenced by 
such diverse factors as clrmate, the cultural level, 
habits, nutritional requrements and movements of 
the human population, the presence, density and 
habits of the msect vector, the presence, nature and 
abundance of anımal reservoirs of the disease, and, 
finally, the effects of the mtroduction of new strains, 
a factor which has become increasmgly umportant 
under modern conditions of widespread and rapid 
air-transport 

Part 2, which contams some two hundred pages 
and which ıs the longest of the three parts, is devoted 
to a systematic account, not only of the pathogenic 
Protozoa parasitizing man, but also of the more 
common commensal Protozoa occurrmg in the gut 
and. of certain coprozoic Protozoa, the appearance of 
which m the faces may mislead the novice In 
addition, certain important species of trypanosomes 
common in animals, although not normally occurring 
im man, are described In each case the account given 
of a particular species includes relevant mformation 
under such headings as synonyms, relation to disease, 
geographical distribution, morphology and life history 
(including nutrition), reproduction, races, atypical 
forms, cultivation, host—parasite relationship, patho- 
genesis, immunity, meidence, infection m lower 
animals, transmission, viability and diagnosis These 
headings are taken from the account of E Istolytiea, 
and naturally less important parasites are not so fully 
considered , but ın every instance there ıs a clear 
and adequate account which im the majority of cases 
could only be duplicated by a prolonged search 
through literature These descriptions are not a mere 
compilation of facts, but are critical summaries 
of those views with which the author finds himself 
m agreement Such a method of treatment 1s—to 
quote the author—“‘frankly didactic and somewhat 
dogmatic, which 1s unavoidable if the student 1s not 
to be confused with conflictory data and conceptions 
which he ıs not mm a position to verify himself” The 
author has selected his authoritative statements with 
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care, and it 1s doubtful if teachers of medical proto- 
zoology will differ from him except on pomts of 
minor importance 

Part 3 ıs an excellent account of the more mmportant 
diagnostic methods which may be employed m the 
recognition of protozoal mfections, m the makmg of 
permanent preparations and in the cultivation of the 
human entamebe and hemoflagellates The book 
concludes with a description of how mosquitoes, sand 
flies, tsetse flies and reduvid bugs should be dıs- 
sected and examined for the presence of parasites 
transmissible to man 

A short bibhography and an adequate mdex—a 
very important feature ın a work of this nature--are 
provided There is a laudable absence of printer’s 
errors, I have noticed only one significant misprint, 
“$ ın o1l immersion” im error for “1/12 oil immersion” 
(p 273) The illustrations, many of which are from 
origmal drawmgs by the author, are excellent and 
there are three fine colour-plates executed by Mr B 
Jobling, whose work is known to all students of 
protozoology The price of modern text-books 1s 
high, but m view of the excellence of the ubject- 
matter and the fine standard achieved by the pub- 
lishers, the price of 35s ıs more than reasonable 

R M Gorpon 


NEW DEVELOPMENTS IN PIEZO- 
ELECTRIC CRYSTALS 


Piezoelectric Crystals and their Application to 
Ultrasonics 

By Dr Warren P Mason (Bell Telephone Labor- 

atomes Series) Pp x1+508 (New York: D Van 

Nostrand Co, Inc , London Macmillan and Co, 

Ltd, 1950) 56s net 


URING recent years the research on piezo- 
electric crystals has extended from quariz and 
Rochelle salt to cover many new water-soluble syn- 
thetic materials Dr W P Mason has contributed a 
large part to the new development and has compiled 
a lucidly written book based mamly on published 
and unpublished investigations of the Bell Telephone 
Laboratories. The emphasis ın this book centres on 
the presentation of new results rather than on known 
subjects, but for completeness the properties and 
applications of quartz and Rochelle salt are included 
The first chapters are written m the form of a 
general mtroduction to piezo-electricity and contan 
—besides a survey of crystal systems, classes and 
symmetries—the elastic, piezo-electric and dielectric 
relations ın crystals, given in tensor notation. The 
extent of the search for new materials can be seen 
from the chapter entitled ‘‘Properties of Crystals 
Determimable from Small Sizes”, which contains a 
list of nearly two hundred crystals classified into four 
groups according to their coupling-strength The 
thorough mvestigation culminated ın the discovery 
of ethylene diamine tartrate and the useful properties 
of dipotassium tartrate, which are replacing quartz 
crystals ın electrical filters These materials have 
been treated in a separate chapter The properties of 
ammonium dihydrogen phosphate and potassium 
dihydrogen phosphate, a new ferro-electric type of 
crystal, are also discussed ın detail 
A chapter ıs devoted to wnformation based on new 
measurements on a number of piezo-electric crystals 
belonging to different symmetry classes The con- 
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siderable theoretical progress made ın the past few 
years ın analysing the properties of ferro-electric 
types of crystals and im locating the causes of the 
ferro-electric anomalies m Rochelle salt, potassium 
dihydrogen phosphate and barium titanate 1s clearly 
presented Dr Mason also discusses the electro- 
strictive effect ın Rochelle salt and banum titanate, 
and presents data on the behaviour of these new 
ceramics as electro-acoustic transducer elements 
Applications of ultrasonics for the measurements of 
the physical properties of gases, liquids and solids are 
given in the remaming part of the book, which 
contains much new information The application of 
tenso: calculus to the equations of liquids, gases and 
solids 1s ncluded ın an appendix 

This book ıs not written as a text-book but as a 
1epoit of the comprehensive work carried out m the 
Bell Telephone Laboratories durmg the past few 
years It should appeal not only to the crystal 
technologist and physicist but also to the crystal- 
lographer and chemist Dr Mason states that “the 
book can be regarded as an introduction to the study 
of piezo-electricity” , he 1s a very modest man 

R BEcHMANN 


FRACTIONAL DISTILLATION 
IN THE LABORATORY 


Laboratory Fractional Distillation 

By Thomas P Carney Pp 1x+259 (New York 
The Macmillan Company, London Macmillan and 
Co, Ltd, 1949) 42s net = 


ANY organic chemists having no great back- 
ground of physicochemical knowledge, and 
little facility m even elementary mathematics, have 
durung the past ten years become aware that the 
technique of fractional distillation, perhaps the most 
ancient art of the organic laboratory, 1s m process of 
a rapid improvement that cannot be ignored Never- 
theless, to do no more than pick from the mass of 
published papers the few worthy of closer study hes 
not seemed easy 
The declared purpose of the author of this book is 
to bring to the research worker and to the student 
an up-to-date and practical knowledge of the art of 
fractional distillation It may be agreed that this 
purpose is in large measure fulfilled for those readers 
in the United States for whom the book was written 
in the first instance British readers will find that 
this book has a number of shortcomings 
The twenty-two chapters deal with most of the 
aspects of the subject which one would expect to 
find treated Space has been found for a good deal 
of matter which ıs not now of great practical 
importance, and there are many figuzes of obsolete 
equipment that could well be dispensed with The 
author’s reluctance to use more than the inieducible 
minimum of mathematical development ın his treat- 
ment of column operation, while understandable, 
does lead to difficulties of exposition It is a pity 
that space could not be found for adequate deductions 
of the Rayleigh equation and the Fenske equation, 
from first primerples 
There are occasional obscurities of language, for 
example, on p 18, and some statements which are 
quite misleading, as on pp 28 and 105 The British 
reader will be surprised to find no mention of the 
Dixon packmg, which 1s certainly one of the most 
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effective and is m wide use A rather odd feature of 
the bibliographical apparatus 1s that reference 1s not 
made to a number of standard text- and hand-books 
which give ampler treatment to many rather 1m- 
portant distillation topics that Carney treats cavalierly 
or not at all, while, on the other hand, a large pro- 
portion of papers cited in the general bibliography m 
no way supplement textual material 

There 1s much in this work that could be read with 
profit by any chemist who feels deficient ın knowledge 
of the possibilities and limitations of fractional dis- 
tillation, Some readers will think 1t could have been 
a shorter, better and cheaper book 

E A Covutson 


THE SUGARS 


Structural Carbohydrate Chemistry 
By Dr E G V Percival Pp viu+246 
Frederick Muller, Ltd , 1950) 25s net 


HIS volume contams a readable account of 
modern views on carbohydrate chemistry and is 

well illustrated Within recent years considerable 
advances ın technique and in the interpretation of 
the structure and reactions of mono- and poly- 
saccharides have been made, the more important of 
these advances are described in this book ‘The 
subject has been developed ın a logical manner, the 
first chapter deals with the general properties and 
configurations of the monosaccharides For the 
student to possess & satisfactory knowledge of carbo- 
hydrate chemistry ıt 1s essential that he should be 
famihar with the configuration of the different sugars 
and with the changes which occur when pyranose and 
furanose rings are formed The first two chapters 
deal with these problems in an exceptionally, lucid 
manner The next two chapters describe the char- 
acteristic reaction of the sugars The important 
reaction leading to the formation of sugar anhydrides 
is described in some detail, together with their 
conversion. into amino sugars of known constitution 
Then follow chapters on the structure of olgo- 
saccharides and polysaccharides 

Since Dr E G V Percival, a pupil of the late Su 
Norman Haworth, was among the first to determine 
the structure of a polysaccharide by the classical 
methylation procedure, 1b 1s no surprise to find that 
his experience has been embodied ın these chapters, 
and that he has given an excellent account of the 
problems involved Chapter 8 describes the prepara- 
tion, reactions and occurrence of the uronic acids 
This chapter contains a very useful account of the 
chromatographic separation of sugars and their 
derivatives by adsorption and partition procedures 
This 1s the first tıme a detailed account of this tech- 
nique has appeared m a text-book of carbohydiate 
chemistry 

The last three chapters deal with the chemistry of 
the glycosides and of other important sugar deriva- 
tives, and with the chemistry of some of the rarer 
polysaccharides In particular, a very useful account 
of mosito] and its derivatives ıs meluded The 
reviewer considers that a little more emphasis might 
have been placed on the use of atome models, 
especially ın connexion with the reading of the first 
two chapters 

This book should be ın the hands of all honows 
students and on every library shelf The large number 
of references 14 contams makes ıt invaluable 


(London. 
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REPORT FOR 1948-49 


HE annual report of the Department of Scientific 
and Industrial Research for the year 1948-49* 
includes the report of the Committee of the Privy 
Council, over the signature of the Lord President of 
the Council, that of the Advisory Council, over the 
signature of Sir Jan Heilbron, and the summary of 
work If anythmg, the one hundred and fifty or so 
pages of the report occupied by this summary, 
ninety-five of which are concerned with the work of 
the reseaich associations, give an even more Impres- 
sive picture of the contribution which science 18 
‘making to the national welfare in every department 
of life, social as well as industrial, than was given by 
the pre-war reports The accounts of work are 
naturally less detailed than those given ım the reports 
from the individual boards or mstitutions published 
separately, but the composite picture makes the 
report a reference book the value of which 1s 
enhanced by the details of the assessors and members 
of research boards and committees, the lsts of 
establishments and research associations and of 
publications issued during the year which are included 
among the appendixes 
Of the net expenditure of £3,273,109, annual grants 
to research associations amounting to £959,625 
represent the largest single item, besides which special 
grants amounted to £59,317 Expenditure on the 
National Physical Laboratory was £689,528, against 
which £253,311 was received for work done for 
various boards and committees Net expenditure on 
building research was £233,179, on road research 
£214,676, on fuel research £147,405, on food investiga- 
tion £141,135, on forest products research £84,710, 
on radio research £51,798, on water pollution £39,773, 
on pest mnfestation £33,571 and on mechanical engin- 
eering £17,972 Of the gross expenditure of £101,260 
on the Chemical Research Laboratory, £39,584 was 
covered by receipts, receipts amounting to £18,308 
covered more than half the gross expenditure of 
£36,002 on fire research projects Net expenditure on 
hydraulics was £8,501 and on the Geological Survey 
and Museum £142,728 (gross expenditure on the 
latter, £167,687) Net expenditure on headquarters 
admunistration was £79,237, on headquarters intelli- 
gence £32,109, and on headquarters overseas haison 
£31,483 Research contracts accounted for £45,450 
and grants for special researches for £268,579 
Grants to students, etc, amounted to £160,598, 
and in a further appendix details are given of these 
grants in comparison with previous years Of the 
736 grants to students-m-traming, compared with 
498 ın 1947-48, 270 were in chemistry, 283 ın physics, 
61 in biology, 43 ın engineering, 40 ın metallurgy, 20 
m geology and mmeralogy, and 19 m mathematics 
and astronomy Of the twenty-three senior research 
awards (compared with twenty-five in 1947-48), 
twelve were ın chemistry, sıx ın physics, two m 
mathematics and astronomy and one each ın biology, 
metallurgy and engimeermg Grants for special invest- 
igations numbered 99 as against 83 in 1947-48 and 
were distributed as follows 48 m physics, 21 in chem- 
istry, 11 m engineering, 101m biology, 7 m mathematics 
and astronomy, and 2 m geology and mineralogy 


* Department of Scientific and Industrial Research Report for 
the Year 1948-49 (Cmd 8045) Pp 260 (London HM Stationery 
Office, 1950) 5s 6¢ net 
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From the summary of work ıb 1s possible to do no 
more than select examples to illustrate the manifold 
ways ın which the work of the Department con- 
tributes both to national welfare and industrial 
efficiency In the clay areas of the south of England 
widespread damage to dwelling-houses has been 
caused by seasonal movements accompanying the 
drying shrinkage of the clay beneath the foundations 
Detailed study of this problem by tho Building 
Research Station has pomted to the need for placing 
foundations on shrinkable clays at a depth of at least 
three feet below ground-level and the importance of 
not planting fast-growing trees near the houses The 
Building Research Station has also studied the 
parallel problem of damage to mdustrial structures 
such as brick kilns, boilers, etc , caused by the drying 
shrinkage of clay due to penetration of the heat used 
im the industrial process A new kiln built to a 
design incorporating a series of transverse parallel 
arches in the foundation has given a small rise m 
temperature of the foundation soil after a year of 
service, indicating that the system 1s satisfactory 
Considerable attention has also been given to floor 
surfacing materials, while a systematic large-scale 
study of the properties of bricks from the many 
sources ın Great Britain has been completed for the 
National Brick Advisory Council Besides work on 
the structures and strength of materials and on the 
efficiency of buildings, a branch laboratory of the 
Station has been opened at Thorntonhall, near 
Glasgow, to provide, besides information services and 
facilities for investigation, an exposure site for 
duphieating tests on buildmg materials under different 
weather conditions 

Of the work of the Chemical Research Laboratory, 
that which ams at the husbandmg of material 


resources, particularly key materials, such as metals, 


and the work on metallic corrosion deserve mention 
here, as well as that on the utilzation of mdigenous 
raw materials, such as the extraction of gallium from 
flue dust and the separation and utilization of tar 
constituents, and the investigation of potentially 
interesting new processes and materials, like high 
polymers and plastics Of high industrial importance 
also are the researches leading to fundamental refer- 
ence data, or which develop new methods and tech- 
niques Among the iesults obtaimed, the field of fire 
research may be mentioned, work here has mcluded 
studies of fires in inflammable liquids, the develop- 
ment of a smaller apparatus for determming the 
‘figure of merit’ for foam compounds, the development 
of an improved helmet for firemen and investigation 
of the fire risks of the gravity warm-air system in 
modern buildings, and of the behaviour of water-spiay 
extinction systems 

Food research has included the improvement of the 
quality of frozen meat imported from the southern 
hemisphere, the collection of whale meat for human 
consumption and fundamental research into the 
behaviour and properties of whale meat The poor 
condition in which most of the ‘white’ fish catch 1s at 
present landed ıs under investigation at the Torry 
Research Station, Aberdeen, where a fresh assessment 
of the possibilities of freezing at sea 1s under way 
Special attention has been given to the preservation 
of eggs by oilmg, while work at the Ditton Labora- 
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tory, near Maidstone, has demonstrated that there 
are a number of English varieties of dessert apples, 
besides Cox’s Orange Pippins, which might be grown 
commercially on a large scalo m Britain and have the 
requisite storage properties to enable the home 
market to be supplied with dessert apples for a much 
longer period than at present. The feasibility of 
storing potatoes ın warehouses, m»tead of in clamps, 
has been demonstrated, and methods for mmproving 
the quality of broccoli reaching the consumer have 
been indicated Fundamental work at the Low 
Temperature Research Station, Cambridge, has 
established a striking correlation between the ascorbic 
acid concentration and the concentration of sucrose 
ın potato tubers, while ascorbic acid has also been 
shown to vary ın cress seedlings with the nature of 
the medium ın which the seedlings are grown 

The chief large-scale project in the Forest Products 
Research Laboratory 1s the contimuing series of tests 
upon Colonial timbers, particularly upon those of 
West Africa and British Guiana, aimed at finding 
means of replacing timbers traditionally obtamed 
from ‘hard currency’ areas and finding substitutes for 
specialized timbers now scarce The Physics Section 
has studied further the fundamental constants of 
timber and ıts constituents, and reports have been 
issued on the natural durability of tumber and the 
preservation of mine timbers At the Fuel Research 
Station research work on domestic heating has been 
advanced as rapidly as staff and equipment permitted, 
and a calorimeter buildmg has been constructed 
containing four ‘cabmets’, about the size of ordinary 
living-rooms, ın which various types of domestic 
heating appliances can be exammed Other work has 
been concerned with the complete gasification of low- 
grade fuel, underground gasrfication of coal, smoke 
elimination and increasing the availabihty of water- 
tube boilers for continuous steaming The Geological 
Survey and Museum has touched on such smport- 
ant matters as water supphes and the explora- 
tion of radioactive mineral deposits Although the 
Hydraulics Research Station has still to be set up, 
under the Hydraulics Research Board major studies 
with the aid of scale models have been made of the 
River Forth, Rosyth Dockyard, and of the trammg 
works required to keep the deep-water channel in the 
Wyre estuary alongside the proposed wharf at Burn 
Naze and to mamtam a navigable channel between 
Burn Naze and the sea 

When the Mechanical Engmeermg Research Organ- 
wation 1s fully ‘developed at East Kilbride, the 
laboratories will have a staff of sıx hundred, cluding 
a hundred scientific officers organized ın seven 
research divisions, covermg the properties and 
strength of materials, mechanics of solids, stress 
analysis and vibration , mechanics of fluids, ncludmg 
hydraulic machinery, lubrication, wear and cor- 
rosion, mechanisms and engineermg metrology , 
mechanics of formation and machine shaping of 
materials, heat transfer and applied thermo- 
dynamics Research on sıze effect ın fatigue, complex 
stresses at high temperatures and the strength of 
screw threads 1s already bemg carried out for the 
Board at the National Physical Laboratory, and the 
Board has also given encouragement and financial 
support to a number of new researches at universities 
Among other work at the National Physical Labora- 
tory may be mentioned the mvestigations on the 
aerodynamic properties of suspension bridges, with 
particular reference to the proposed bridge over the 
River Severn, on the provision of a radio service of 


NATURE 


December Y, 17DU Vol 166 
standard frequency transmissions, on quantitative 
criteria, of the definition. of optical struments, on the 
development of methods for producing test objects 
of accurately specified contrasts with the view of 
meeting the needs of photographic lens manufacturers 
for resolution tests at low contrast, on the metal- 
lurgical problems associated with the production of 
useful power from atomic energy, on engimeering 
standards, on ship design and on a new design of 
10n source for the mass spectrometer 

Outstandıng features of the work of the Pest 
Infestation Laboratory during the year were the 
large-scale experiments with methyl bromide, which 
have indicated that completely effective fumigation 
of silo bins full of grain can be obtained by circulating 
the fumigant through the grain by means of suitable 
equipment Measurements of the toxicity to msects 
of DDT smokes and of the films of DDT formed by 
deposition of the smoke on buldmg surfaces showed 
that deposits on the floor were twenty times as heavy 
as on the walls and ceiling, and contained about 66 
per cent by weight of DDT against 12 per cent A 
patent has been taken out for a type of packing which 
has so far shown itself to be proof against insect 
penetration, while good progress has been made in 
dealing with the problem of blowflies ım slaughter- 
houses 

A major part of the programme of the Radio 
Research Board 1s concerned with the study m all 
its aspects of the propagation of electromagnetic 
waves under the conditions met with ın practice and 
over the entire radio-frequency spectrum now avail- 
able The study of the characteristics of the 1ono- 
sphere at high frequencies has continued, as well as 
of the propagation of very short radio waves through 
the lower atmosphere and the problem of atmospheric 
noise arising from thunderstorms or other disturbed 
meteorological conditions The post-war work of 
the Road Research Laboratory on road materials 
and methods of road construction shows clear trends 
to an mereasmg study of road-making plant and 
machinery of all kinds, this mcludes a more intense 
study of road mamtenance problems, chiefly m the 
direction of increasing the life of sprayed surface 
dressings and their bitummous carpet coats, and the 
development, by full-scale experiments, of the most 
economical form of surfacing for the prevailing traffic 
and soil conditions in any locality, and the best use 
of locally available materials A special jomt com- 
mittee has been formed with the Ministry of Supply 
to study soil problems, notably those concerned with 
the negotiation of bad ground by military vehicles, 
the provision of emergency airfields m forward areas 
and the construction of military roads by soil 
stabihzation Road safety investigations have dealt 
with the problem of dazzle, the testing of brakes and 
pedestrian crossings Water pollution research has 
related to the treatment of sewage, the control of 
filter-fles and the repeated use of sea-water for 
cleansmg shell-fish, as well as the treatment of 
industrial waste-waters 

Space does not permit citing further examples of 
the interests of the Department, from the work of 
the forty research associations, some of which are 
making their own independent contributions ın fields 
from which illustrations have already been given 
In the field of food research, for example, the British 
Baking Industries, the British Flour-Millers and the 
British Food Manufacturmg Industries Research 
Associations are carrying out highly important 
work Some of the research associations are now 
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operating on a considerable scale, the British Iron 
and Steel Research Association last year had an 
income of £368,189, while the British Coal Utilization 
Research Association, the British Cotton Industry 
Research Association, the British Electrical and 
Alhed Industries Research Association and the British 
Shipbuilding Research Association all had incomes 
exceeding £200,000 Besides these, however, only the 
British Rayon Research Association (£187,501), the 
Wool Industries Research Association (£121,907), the 
Motor Industry Research Association (£108,720), the 
British Ceramic Research Association (£114,530), and 
the Parsons and Marme Engineermg Turbine Research 
and Development Association (£104,058) had mcomes 
of more than £100,000 Beyond this no more can be 
said than that the accounts of the work of the research 
associations are admirably written, and present a 
most convincing picture of the value of their con- 
tribution to industrial efficiency and national welfare. 

The Department 1s to be congratulated on a report 
which fully mamtains, 1f indeed ıt does not surpass, 
the standard of the pre-war reports , and 1t 1s welcome 
news that the Advisory Council has made arrange- 
‘ments that will enable future reports to be presented 
within a few weeks of the end of the year to which 
they relate 


ELECTRON MICROSCOPE 

OBSERVATIONS ON THE 

SPERMATOZOID OF FUCUS 
By Pror IRENE MANTON and B. CLARKE 


University of Leeds 


PT“\HE brown seaweed, Fucus serratus, is such a 
familar object both on the shore and im class 

rooms that a prelummary note on the structure of its 
spermatozoid as revealed by the electron microscope 
may not be out of place 

The accompanying micrographs have been taken 
with the new Philips’s electron microscope, recently 
mstalled in the Botany Department of the University 
of Leeds with the aid of a grant from the Department 
of Scientific and Industrial Research The material 
had been kled with osmice vapour when, swimming 
very vigorously and was preserved ın formalin diluted 
with sea water Before mountmg it was washed m 
distilled water, then dried on a ‘Formvar’ film and 
shadowed with uranium A single complete spermato- 
zod is shown in Fig a@, with enlarged detail of the 
body and front end in Figs b and c 

As regards the body (a and c), this 1s shrunken and 
somewhat distorted by the drymg Its mternal 
structure cannot be mvestigated m this particular 
specimen, though most of the gross features of 1ts 
general shape are significant 

The membranous appendage with the ‘thumb- 
mark’ pattern (c) 1s one of the most mteresting of 
these features Its presence, though not the details 
of 1t8 shape and markings, can be readily demon- 
strated with the light microscope if fresh spermato- 
zoids are killed with osmic vapour and exammed at 
once. It can then be seen as a transparent beak-like 
organ curving away from the base of the flagellum 
ab the front end of the body This attitude 1s, how- 


Electron micrographs (at 80 kV) of a spermatozoid of Fucus 

serratua, shadow-cast with uranium_ @, a complete cell (x 3,200), 

b and ¢, consecutive portions of the front end of the same 
specimen (x 16,000) 
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ever the effect of chemical kilyng In life when the 
cell is swimming freely the front end has the shape 
of a very elongated, tapermg and mobile snout, 
suggesting that the membrane 1s perhaps wrapped 
round the base of the flagellum and moving m unison 
with it If, however, the front flagellum becomes 
entangled with an obstacle so that forward movement 
as checked and the algnment of parts disturbed, the 
membrane can be seen as a separate organ as m a, 
even m the livmg cell The functional significance 
of the organ is at present unknown 

The two flagella, seen complete m a, can also be 
seen with the light microscope if their motion is 
slowed down or if the cells are killed The hairy 
appendages on the front flagellum are, however, 
completely invisible except with the electron micro- 
scope, and they appear to constitute a definite 
morphological feature by which, mn this species, the 
front flagellum differs from the hmder one These 
hairs can be demonstrated m fresh material killed 
with osmice vapour directly on the ‘Formvay’ carrier 
and dried down at once Under this treatment they 
are, however, very lable to fragment or fall off, and 
some hours hardening in formalin between the killing 
of the cells and mountmg them for observation is 
undoubtedly conducive to better pictures The 
functional significance of the hairs is unknown, 
though it 1s not difficult to obtam mdications, by 
watching the lıve spermatozoids, that the motions of 
the front and hind flagella are not the same The 
very long hmd flagellum in our experience 1s always 
smooth, but much further work will be required 
before the mode of action of either ıs understood 

It 1s premature to discuss these observations in 
detail or to attempt to enumerate all the other new 
facts which have alieady been obtamed fiom this 
material It ıs, however, perhaps desirable to pomt 
out that hairy flagella have been described before m 
other organisms, though mostly on evidence which 
has been open to doubt? The first deserrption of a 
“Flummergeissel”, as opposed to the smooth or 
“Peitschgeissel”, appears to have been that of 
Fischer! m 1894, working with Huglena and Monas A 
‘ Flummergeissel” was, however, not only seen but also 
excellently photographed by Loeffler? ın 1881, again 
in a flagellate of the Monas type, using his own 
1ecently invented method for stamıng bacterial cila 
The hairs composing the “Flmmer” are, indeed, of 
the same order of size as bacterial cilia and, like them, 
can only be made visible under the light microscope 
by methods which merease their width, for example, 
by the use of an apposition stam By simular means 
“Flimmer’ has since been described m other euglen- 
oids*, in some aquatic fungi, ın certam brown 
flagellates (Chrysophyces)® and in the zoospores of 
some of the Heterokonte among alg? Two rather 
early sets of electron micrographs’ are known to us, 
published ın 1945 and 1947 respectively, ın which 
“Flmmer” of the Euglenoid and Monas types can 
just be seen On the other hand, papers claiming 
that “Flmmer” 1s an artefact are very numerous and 
are still appearing’ the latest known to us 18 
dated 1949, but in view of the new observation 
on Fucus this last contention may perhaps now be 
finally allayed 

We are not aware of any previous demonstration 
of “Fliummer” in the brown alge as such, but our 
experience already suggests to us that this character 
may be found to have considerable phyletic as well 
as functional ınterest now that the details of ıt can 
be adequately seen 


NATURE 


December 9, 1950 Vol 166 


This work 1s bemg contmued and will be published 

m greater detail elsewhere 
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HEAT FLOW IN’ THE EARTH 


T a meeting of the British Association, Section 
A (Mathematics and Physics), on September 4, 
1950, at Bummgham, problems concerning the heat 
flow ın the earth were discussed The Astronomer 
Royal was ın the chair 
Prof H Jeffreys spoke on “Potassıum and the 
Earth’s Thermal State” He said that though the: 
heat output of the radioactive decay of the are 
isotope of potassrum (K490) in the earth’s crust 1s now 
smaller than that of the uranium and thorium series, 
it had been recognized that ıt might have been much 
greater ın the earth’s early history There are two 
decay schemes of potassram-40 with different decay 
constants ?g and ?e 


(1) Ke + Cat + 8, decay constant = Ag 
(2) K + B + A*, decay constant =), 


Tne determination of 4, (Ahrens and Evans!) was 
accomplished by the measurement of the amounts of 
potassium and calcrum in specimens of lepidolite of 
known ages (¢), which will enable ?, and Ag to be 
calculated from the following equations 


Cato = 0 000109 B(exp M—1) K+a, where A=A,-++Ap, 


and A‘ = 0 000109 ve (expM—-l)K 


Using g= (0 51 + 0 04)/10° years, which is 
known to be reliable, ?, = (1 91 + 0 16)/10° years, 

This seems likely to be an over-estimate, because 
of the mitial caleram-40, for Prof A O Nier (private 
communication) has calculated from the relative 
abundance ratios of calcrum-40 and -44 the radiogenic 
fraction of calcrum-40 ın the oldest lepidolites This 
works out to be only 0 2 parts ın 10,000, whereas for 
A = 1 91/10 years this ratio would be 0 8 parts m 
10,000 

On the other hand, 4 must be greater than 0 87/10° 
years, for ?,, as determmed from the argon, some of 
which may have escaped, ın potassium chloride of 
age 3 x 108 years ıs 0 36/10° years 

Suess and Poole? have calculated the argon gener- 
ated by the disintegration of potassrum in the 
granitic layer With à = 1 91/10° years, this would 
work out at 214 gm jem? m 21 x 10° years (the 
minimum age of the crust) and 2,200 gm fem è? in 
3 3 x 10° years (Holmes’s estimate). The actual 
argon in the atmosphere per unit area of the earth’s 
surface is 13 gm /em?, and as one-tenth of the 
granitic layer has been denuded this value of à could 
be reconciled only with the minimum age of the crust 

Later expermmenters‘* find that the B-rays have a 
continuous distribution of energy with a mean of 
(05+01) MeV, giving a heat generation of 
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(13 4 + 2 9) MeV /sec/gm potassrum or (1 60 + 
0 35) X 10-5 cal /gm potassium pei year Ahiens and 
Evans! and Graf and Gleditsch? give the y-ray 
energy as (1 5 + 0 5) MeV, so that the total heat 
outputis(2 26+ 0 36) 107" cal /gm potassium per year 
(ef Bullaid’s value*), which ıs much less than the 
output by uranium and thorium 

In the theory of the earth’s thermal state 1+ 1s 
necessary to compute the limiting tempeiature S, at 
the base of the radioactive Jayer afte: a long time, 
changes of radioactivity beng ignored The con- 
tribution of potassum to S, (revising Bullard’s 
work’) 13 120°, and 1ts contiibution will change with 
time as exp AZ’ As S, on these data works out as 
880°, the temperature of the inte1101 would be above 
the melting pomt 7m when exp ?7m is 7, that 1s, at 
times less than Holmes’s estimate of the age of the 
crust (sce table) 





A Tm 





1 x 10° years 


1 9/10° years 
1403x 10° years 


(1 43 + 0 26)/10° years 





However, if an mıtıal fwd state ıs supposed, 
solidification ın the mantle would begin from the 
bottom upwards, and when complete, fractional 
crystallization would take place As is indicated by 
the observed separation of materials at the surface, 
the residual liquid between the grains would be 
squeezed upwards, taking with ıt the radioactive 
constituents until their concentration at the surface 
allowed S') to drop and solidification occurred every- 
where 

It appears, accordingly, that S could not be above 
the melting pomt after a sold crust was formed , 
and that if a theory leads to the opposite iesult it 
must have assumed either too great an age o1 too 
great an average depth of the radioactive con- 
stituents (since S, contaims this average depth as a 
factor) 

Dr S K Runcorn spoke on “The Geomagnetic 
Secular Change and Thermal Convection-in the 
Earth’s Core” He said that the discovery, by 
seismologists, that the earth’s core, 3,500 km in 
radius, 18 a liquid of viscosity less than 10! poise, has 
proved to be the essential clue ın the mterpretation 
of the geomagnetic secular change For it 1s only by 
postulating fluid motions ın the core that the paradox 
between the 1apid change ın the geomagnetic field, 
in certain places reaching 50 per cent in a hundred 
years, and the time-scale of geological phenomena 
can be explained In particular, the remarkable 
westerly dmft of the pomts of maximum annual 
change (the isoporie foci), noticed in older data by 
Van Bemmelen! and Bauer? and rediscovered by 
Vestine® ın his survey of the geomagnetic field 
between 1905 and 1945, cannot be explained except 
by fud motions in the core, the magnitude of which 
are thus found to be 0 05-0 1 cm/sec The absence 
of any north-south component of the velocity of the 
isoporie foci can be shown to be a direct consequence 
of the predominance, for motions of this magnitude, 
of the Coriolis term in the hydrodynamical equations 
of the core 

Bullard*®.1¢ and Elsasser'! have discussed possible 
causes of the motions in the core and have come to 
the conclusion that astronomical causes are not 
sufficient and that thermal convection must be 
postulated 

Bullard supposes that a small concentration of 
radioactive mateiial (about 5 5 times that found m 
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non meteorites) ıs present in the liquid core, gener- 
ating a total of 5 X 10% cal /see This he shows will 
mnaintain a temperature gradient equal to the 
adiabatic one (1 1° C /km ), despite the flow of heat 
though the surface of the core under this temperature 
gradient (3 4 x 107° cal /em? sec, as the thermal 
conductivity* ıs calculated to be 0 31 cal /em deg C) 
An amownt of heat must be removed from the mantle 
equal to the amount generated if the adiabatic 
gradient is to be mamtamed The temperature 
gradient in the mantle will be that given by the 
change of the meltmg point of the basic silicates with 
pressure, which equals 3° C /km near the surface of 
the eaith The thermal conductivity of the basic 
silicates 1s about 5 X 10 cal /em sec deg C, so 
that the heat carried away through the mantle 1s 
0 15 x 1078 cal /em* see Though the constants on 
which these figures are calculated are not known with 
accuracy, 1b appears that unless slow convective 
motions are occurring in the mantle this convection 
model 1s untenable 

Elsasser suggests an alternative model in which he 
supposes that the core ıs effectively thermally 
msulated, but that certain of the heavy oxides of 
uranium and thorrum found their way to the solid 
central body withm the core, just as the concen- 
tration of the radioactive compounds im a thin shell 
of the mantle is presumably due to the fact that the 
halides of uranium and thorium are gaseous He 
shows that, supposing the radioactive content of the 
central body per unit surface area 1s about five per 
cent of that of the crust, 1 1 x 10° cal /em* see will 
be generated, which exceeds the heat conducted away 
from the cential body through the core under the 
adiabatic temperature gradient Thus convection 18 
mamtamed, the liquid core heating up through 
about 300° C during the life-trme of the earth 

Dr P L Willmore pomted out that the latter 
view 18 not compatible with the generally accepted 
view of a cooling carth 

Di G M Lees said that before the impact of 
geophysical speculation on geological processes, 
geologists had attributed the zones of compression, 
which formed fold and thrust mountain ranges, to the 
effects of shrinkage of the earth’s core, and a slow 
cooling had appeared to supply an adequate mech- 
anism The discovery of radioactivity, mdicating the 
continuous development of new heat, upset this 
simple conception and released a tide of new ideas 
Various forms of giant, deep-seated convection 
currents, continental drift, permanence of oceans, 
and isostasy, had been invoked ın the search for an 
adequate mechanism to explain obseived facts, but 
a satisfactory solution has eluded us so fai Recent 
speculations on the mner shells and core of the earth 
by Ramsey, based on Bridgman’s high-pressme 
researches, show that there are many factors which 
had not been appreciated earlier, and Dı Lees asked 
whether the review of all aspects of the outward flow 
of earth heat would allow geologists to 1evert to their 
original conception of a shrinking earth 

Prof Jeffreys, ın reply, said that the thermal 
contiaction of the earth gave an answer of tho 1ight 
order of magnitude to the problem of the cause of 
mountain building If the problem of a uniformly 
coolmg body ıs solved for the case of radial symmetry, 
16 1s found that the frequency of mountain building 
should not decrease with time, which agrees with 
the evidence but is not the conclusion of the earlier 


* In this calculation the electrical conductivity of the core 1s taken 
as 5,000 ohm™ cm ~ 
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calculations, which attempted to discuss the problem 
as a unidimensional one 

Dr D R Inghs directed attention to Prof Urey’s 
view that the hghter constituents of the earth might 
have condensed first Thus heavier materials trapped 
m the outer parts of the earth might drop down 
through the core from time to time This might 
provide an explanation of the variations of the 
length of the day and would also provide an alterna- 
tive explanation of the cause of core motions 

S K RUNCORN 
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OBITUARIES 


Prof R J D Graham 


Pror Rozserr James Doveras GRAHAM died at 
his home in St Andrews on September 3 He was 
born at Perth on July 20, 1884, the son of Dr John 
Thomas Graham, medical officer for Perthshire 
After an early education at Perth Academy, Graham 
entered the University of St Andrews m 1901 
Somewhat uncertam as to the course of study to 
pursue, ho began with an MA degree in 1904 At 
first he was inclined to follow a career in the Church, 
but he made eaily and stimulating contacts with 
Prof Patrick Geddes, with Sir D’Arcy Thompson, 
and later with that very enthusiastic teacher, Piof 
R A Robertson, the first holder of the chaw of 
botany at St Andrews ‘The mfluence of these men 
swayed Graham entirely to the side of science, and 
1t was Robertson who made him a botanist By 1906 
he had completed with distinction his science degree 
m botany, zoology and geology Thereafter he con- 
tinued for a brief period as a Carnegie Scholar at 
St Andrews and spent some months ın Germany 
familiarizing himself with the language 

Early ın 1907 Graham was appointed an economic 
botanist ın the Indian Agricultural Service After a 
short stay at Pusa, where for a time he deputized 
for the Imperial Economic Botanist, he was directed 
to the more pe1manent post of economic botanist to 
the Government of the Cential Provmces He was 
the first to occupy this post, which he held from 
1908 until 1917 Graham thus had a wide field in 
which to operate, including the establishment of 
college curricula and the organization of a consider- 
able amount of research work on the applied aspects 
of his subject To that end he was enabled to visit 
many agricultural institutions throughout India and 
to equip the Central Provinces with a very adequate 
scheme of development He was much mterested m 
the umprovement by selection and hybridization of 
wheat, rice, mullet, linseed, potatoes, oranges, ete 
A decided measure of success attended this work, 
particularly m the production of rust-resisting wheats 
and mumproved strams of rice and millet, so much 
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so that for some years after he had left the Provinces 
ıt could be said that many thousands of acres were 
sown annually with straims of cereals evolved by him 
One of the many results of his work was the com- 
position of a thesis—“‘The Economic and Systematic 
Botany of the Central Provinces of India”—which 
was accepted by his old University as qualifymg him 
for the degree of D Sc m 1917 

It was evident from the first that Graham possessed 
a flair for administration, and this was fully exem- 
plificd in the years to come In the First World War 
he immediately volunteered for active service, but ıt 
was not until November 1917 that permission was 
granted Then he jomed the Indian Aimy Reserve 
of Officers as a second lieutenant and forthwith was 
directed to Mesopotamia In view of his previous 
experience in the science and practice of agriculture, 
he was within a few months appointed assistant 
duector of agriculture with the rank of leutenant- 
colonel In this capacity he contmued until March 
1919, when his qualities mduced the authorities to 
appoint him director of agriculture and also director 
of military farms He occupied this responsible 
position until he was released from military service m 
1920 Hus department was regarded officially as one 
of the most efficient and popular in Mesopotamia, and 
he was duly mentioned ın dispatches 

Upon his retiring from service ın the Hast ın 1921, 
he was invited by Sir Isaac Bayley Balfour to jom 
the University of Edinburgh as a senor lecturer in 
botany For nearly thirteen years he took a full 
share in the teaching of large classes, particularly ın 
courses of plant physiology, plant bieeding and 
genetics 

In 1934 he was appointed to succeed his old 
teacher, Prof Robertson, m the chair of botany at 
St Andrews, where his ability for admmustration 
again received early recognition Year after year he 
was re-elected dean of the Faculty of Science, and 
for six years was chosen by the Senatus as an assessor 
to the University Court In these fields he was a 
conspicuous success—without detriment to the work 
of his chair In addition to his own Department he 
had the general supervision of the Department of 
Botany at Dundee Hus influence was well seen in 
the completion of the botanical laboratories, ın the 
development of a very fine University Botanic 
Garden with an extension by the Firth of Tay devoted 
to the cultivation of sea-shore plants, and in the 
re-establishment of the Gatty Marme Laboratory 
His own studies, as well as his attraction to plant 
physiology and applied botany, led him to devote 
much of his attention to vegetative propagation In 
this he had the close co-operation of the late Mr 
L B Stewart, and from this association there 
resulted numerous publications 

Graham was elected a fellow of the Royal Society 
of Edinburgh in 1924, he was a member of Council 
during 1938-39, and a vice-president for the period 
1944-47 For some years he was honorary secretary 
of the Botanical Society of Edinburgh and president 
in 1942-43 Almost yearly expeditions into the huls 
gave him a very complete acquaintance with the 
Scottish alpine flora On these excursions he was in 
his element, for he was as vigorous in body as m 
mind At St Andrews he took a great interest m 
all the social and athletic activities of the student 
body As he had jomed the University Rugby Club 
im 1901 and was captam in 1906, he could enter into 
the direction of sports with zest, and until a few 
years ago could take a share m the field of play 
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Only recently did his stalwart frame show any 
imdication that all was not well, and he was warned 
that he must exercise great care But he contmued 
to work until the day before his death, and then 
passed away very peacefully in his sleep His many 
friends abroad and at home share in the deep loss 
sustained by St Andrews—a loss to which expression 
has been given from many quarters He 1s survived 
by his wife, one son and three daughters 
W Wriest Sarre 


Prof R Goldschmidt 


Tue death occurred on October 30 of Prof Rudolf 
Goldschmidt, a pioneer of electrical engineermg, at 
the age of seventy-four 

Goldschmidt was born in Mecklenburg on March 
19, 1876 Although the first years of his hfe were 
spent ın modest surroundings, and his parents had 
intended him for a merchant career, his scientific 
talents and independence of mind soon asserted them- 
selves He studied engineermg at the technical 
colleges at Berlin and Darmstadt, where he became 
lecturer at the age of twenty-one In 1900 he entered 
industry, and came to England ın 1902, jommg 
Messrs Crompton-Parkinson, Ltd , Chelmsford , later 
he went to the Metropolitan-Vickers Electzical Co , 
Ltd (then the Westinghouse Co ), in Manchester 

By this time his original technical thmkmg and 
inventive genius were already recognized ın wider 
circles, and he had a number of books, papers and 
patents to his credit, chiefly concerned with alter- 
nating current machinery In 1905 he received an 
award from the Institution of Electrical Engineers 

Goldschmidt returned to Darmstadt in 1907 as 
reader, later professor of electrical engineering He 
occupied this chair, however, for a few years only, 
as his most important mvention now preoccupied 
him This was the high-frequency alternator, a 
machine which at the time revolutionized wireless 
telegraphy and entered text-books as the Gold- 
schmidt alternator It permitted, for the first tıme, 
telegraphing without cable from Germany to the 
United States He built the large wireless station at 
Enlvese, near Hanover, and a similar American one 
at Tuckerton, being director of the former and of the 
‘Homag’ (High Frequency Company) throughout 
the First World War A historical exchange of 
greeting telegrams between President Wilson and the 
Kase. (who ceremonially opened his station a fort- 
night before the War) 1s still among his souvenirs 
This and later work brought him some of the highest 
public honours in Germany 

After the War many other inventions occupied his 
mind, in particular an electric hammer which 1s 
widely used to-day, the British development bemg 
the ‘Kango’ hammer Hus versatility enabled him to 
contribute to the most diverse scientific fields, the 
patents ranging from internal combustion engines to 
telephones and a pulse-recording machine Among 
his friends he counted Prof A Eimstein, with whom 
he co-operated on one invention 

He lved in Berlm during 1911-34, when he 
emigrated to England with his family as a refugee 
fiom the Nazis, bemg of Jewish faith He became a 
naturalized British subject in 1939 In Britain his 
mventive activity continued Among other things 
he developed a new type of deaf-aid, and ın order to 
test this, he subjected himself to six operations, the 
ast one impairing his hearmg 
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Durmg the Second World War he pursued, with 
the support of the Air Ministry, some inventions of 
special character, putting all his energy into the war 
effort ın his own manner He lived in London, but 
in 1940 joined his son m Sheffield Here he became 
consultant, later member of the staff, of the BS A. 
Group Research Centre, workmg chiefly for the 
BSA Co, Ltd, Birmingham, on several projects, 
and moved to Birmingham in 1949 During these last 
years, though more than seventy years of age, he still 
devoted his whole life to his work with youthful 
energy, to the admiration of his colleagues and many 
friends, until his fatal ıllness ın August last 

Dr Goldschmidt married in 1905 His wife died 
in 1933, he leaves one daughter and three sons 
Despite hrs technical preoccupation, he was a man 
of outstanding charm and personality Hus sense of 
humour, generosity and kindliness, his love of Nature 
and of children were his chief qualities He was a 
patient teacher who loved nothing better than to 
pass on his deep knowledge to his students and 
associates 


Prof. S J. Truscott 4 


THERE is not a mmuing field throughout the world 
where the death on September 26 of Samuel John 
Truscott will not have been noted with sorrow By 
personal contact at the Royal School of Mines, at 
meetings of the Institution of Minmg and Metal- 
lurgy and by visits overseas, he was known personally 
to many, and those who did not have the pleasure 
of meeting him have derived great benefit from his 
writings He was a great teacher, a strict adherent 
to what 1s best m his profession and a prolific and 
stimulating writer. 

He was born m 1870, recerved his scientific trammg 
at the Royal School of Mines, and then obtained a 
wide professional experience over twenty-seven years n 
overseas mining fields, particularly m the East Indies 
and in South Africa He was of Cornish descent and 
had all the traditional Cornish love of adventure As 
a young man he gloried in the hfe of the miming 
fields, such as Malaya, 1889-92, and the Witwaters- 
rand, 1894-97 

In 1913 Truscott returned to the Royal School of 
Mines and in 1919 was elected to the chair of mining, 
which he held until 1935 Hus lectures were remark- 
able for their clarity, ulustrated by an astonishing 
knowledge of modern developments derrved from his 
personal experiences and close study of the tech- 
nical journals in the English, French and German 
languages 

Truscott was president of the Institution of Mining 
and Metallurgy (1920-21), was awarded its Gold 
Medal in 1937 and made an honorary member m 
1948 The University of the Witwatersrand conferred 
on him an honorary doctorate m the Faculty of 
Engineering ın 1930 and he was elected an honorary 
fellow of the Imperial College ın 1945 

He published a number of treatises on mining 
subjects, two of which, namely, “Ore Dressing’? and 
‘Miming Economics”, are the standard works ın their 
respective subjects m the English language 

In manner he appeared to be somewhat austere , 
but there was an ump of mischief which peoped out 
unexpectedly to the complete astonishment of hig 
students and his younger friends. His older friends 
knew him as a generous warm-hearted friend who 
was always ready to put his great knowledge at their 
disposal. J A S Rrrson 
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Prof E D Adrian, O.M., F.R.S. 
the Royal Society 


THE election of Prof E D Adrian to the presidency 
of the Royal Society will bring great pleasure through- 
out the world of science, both in this further homage 
to the distinction of his work and also m that the 
Royal Society will have those personal qualities which 
have made his recent ambassadorial work for Unesco 
and as Foreign Secretary to the Royal Society so 
conspicuously successful Prof Adrian’s work has had 
a profound effect on the course of biological science in 
the last two decades His early trammg with Keith 
Lucas and ın clinical neurology up to 1918 equipped 
him to make full use of the opportunities to re- 
investigate much of nervous function presented by 
the advent of the valve amplifier, which enables the 
messages passing in nerve trunks to be tapped and 
recorded with mstruments rapid enough to follow 
them but too msensitive to be used without ampli- 
fication In 1926 his discovery with Zotterman of 
the rhythmic discharge of 1mpulses by a single sense 
organ im muscle was rapidly followed by many 
observations showing this to be a general principle 
of signalling used throughout the nervous system, m 
motor as well as sensory nerves With many pupils 
and collaborators m the followmg years, many of the 
outstanding uncertamties of sensory function were 
made plam He then turned his attention to the 
electrical changes of the brain and, following Berger’s 
early work on these, laid the foundation of electro- 
encephalography, which has since become an m- 
portant new branch of neurology In recent years 
his work has been’ on olfaction and has given us 
objective facts on which further understanding of 
this most baffling of the sense organs can be built 

Prof Adrian’s work has been charactenzed by 
simplicity in conception, going straight to the funda- 
mental point where the new techniques could supply 
the missing hnks m the older knowledge This has led 
him far afield m comparative neurology, from the 
optic ganghon of the water beetle to the auditory 
nerve of the alligator the cortex of the pony, ape, 
or himself have all provided material for his experi- 
ments His work has mapped out many new fields of 
experment which have become active fields of 
research all over the world In spite of the extreme 
difficulty of many of the techniques he has used, his 
experments are all done by his own hands, which 
have a skill m operation that is deceptive ın the 
speed with which a preparation is made His work, 
presented either ın papers or lectures, has a clarity 
and simplicity that reveal a mmd under the sternest 
logical disciplme and with complete freedom from 
obliquity ın thought, and whether he speaks to a 
learned society or to a class of medical students, his 
audience are made to understand matters they 
thought too difficult for them 


Electrical Engineering at University College, 
London: Prof. F Brailsford 


Dr F. BRAmsroRD has been appomted as from 
January 1, 1951, to the second chair of electrical 
engineering, tenable at University College, London, 
with special responsibihty for heavy-current work 
He has a very wide experience ın industrial research, 
having been a member of the staff of the Research 
Department, Metropolitan-Vickers, Ltd , Manchester, 
smce 1929 In recent years he has given close attention 
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to magnetic materials, and he is particularly well 
known both in Great Britain and in the United States 
for his important contributions m that field of study 
Dr Brailsford’s little book on “Magnetic Materals”’, 
published ın 1948 as one of “‘Methuen’s Monographs”, 
18 an authoritative work In the academic sphere 
Dr Brailsford has had experience as a part-time 
teacher both at the University of Manchester and at 
the Manchester College of Technology He took a 
London B Se (Eng) external degree with first-class 
honours ın 1927 and Ph D (Eng) in 19389 As a full 
member of the Institution of Electrical Engineers, he 
has been awarded the Kelvm Premium and the 
Mather Premium of that Institution for scientific 
papers presented to it 


British Railways Research Organization 


‘Tar Railway Executive has decided to integrate 
the research facilities of the different regions of British 
Railways into a single Research Department Thuis is 
m accordance with the recommendation of a com- 
muttee set up by the British Transport Commission 
under the chaumanship of Sir Wiliam Stamer The 
Department will be under the control of a Director 
of Research responsible directly to Sir Eustace 
Missenden, chairman of the Railway Executive It 
will have seven divisions, each under the immediate 
control of a supermtendent The divisions will be 
(1) Chemistry, embracing existing laboratories m each 
region, these laboratories will continue to be con- 
cerned with work arismg ın the regions, but major 
researches of a chemical nature will be allocated to 
whichever laboratory 1s most suitable (laboratories 
are situated at Ashford, Crewe, Darlington, Derby, 
Doncaster, Glasgow, Horwich, Stonebridge Park, 
Stratford, Swmdon and Wimbledon, headquarters 
ın London), (2) Engmeermg, (3) Metallurgy, 
(4) Protective Coatings, (5) Physics, (6) Textiles, 
(7) Operational Research (headquarters m London) 
Divisions 2-6 will be at Derby, where the necessary 
laboratory facilities and staff already exist, there 
wil also be a subsidiary engineering laboratory at 
Ashford The Research Department will establish a 
central library and mformation centre 

The appointments have already been announced 
of Mr T M Herbert, formerly research manager, 
LMS, to be director of research, and of Mr E 
Morgan to be assistant director The following 
appoimtments as supermtendents of the various 
divisions of the new Department have been made 
Mr T Baldwm (senior assistant (engineering), 
Scientific Research Department, Derby), Engineering 
Division (Derby), Mr T H Turner (chief chemist 
and metallurgist, Mechanical and Electrical Engineer. 
ing Department, Doncaster), Metallurgy Drvision 

(Derby), Mr T A Eames (senior physicist, Scientific 
Research Department, Derby), Physics Divisior 
(Derby), Mr F Fancutt (paint technologist, 
Scientific Research Department, Derby), Chemistry 
Division (Euston), Mr © Q Winson (textile tech- 
nologist, Scientific Research Department, Derby), 
Textile Division (Derby), Mr M G Bennett (man. 
ager, General Research Department, Euston), Opera. 
tional Research Division (Huston) 


International Film Coupon Scheme 


A SCHEME has been orgamzed by the United 
Nations Educational, Scientific and Cultural Organ. 
wation which will enable soft currency countries 
to purchase educational, scientific and cultural films 
from hard-currency areas, and will facilhtate purchase 
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and sales between one soft-currency country and 
another So far, twenty-four countries have jomed 
m the project Coupons will be marketed m Great 
Britam by the British Film Institute, 164 Shaftesbury 
Avenue, London, WC 2, which will also be the 
central body dealing with ımports and exports under 
the scheme Intending purchasers must satisfy them- 
selves that the particular film they want ıs educational, 
scientific or cultural, and also make sure of the avail- 
abılıty and price of the film The British Film 
Institute will provide the necessary umport form and 
ın due course obtain the film, clear ıt through Customs 
and hand it over to the purchaser Where the 
Institute recerves a request from abroad, supported 
by the appropriate coupons, for the purchase of 
British films, ıb will get into contact with the owner 
and make arrangements for shipment, payment for 
films purchased ın this way will be made by the 
Institute No orders for non-British films will be 
accepted from a foreign purchaser, and films must 
be supphed to foreign purchasers by outright sale 
without any contingent payments 


British Jute Trade Research Association: Annual 


Meeting 


Ar the annual general meeting of the British Jute 
Trade Research Association, held on November 14 in 
the offices of the Association, Kinmnoull Road, Kings- 
way West, Dundee, the chairman of the Council, Mr 
George E Scott, ın moving the adoption of the 
accounts and annual 1eport for the year ending 
June 30, said that a considerable expansion in staff 
and plant has taken place durmg the past year Com- 
menting on the great mcrease m basic knowledge 
1elative to Jute, Mr Scott said that all sections of the 
industry are utilizmg the facilities made available by 
the technical mnqumry service of the Association, 
particularly with regard to day-to-day problems , 
the steady increase ın the number of such mquiries 
illustrates the reliance on the work of the Association 
Mr Scott also referred to the pubherty value of 
the research station to the mdustry, impressing 
as ıb did upon users of jute goods the desire of 
the industry to do all within its power in the pro- 
vision of quality products and materials for special 
purposes The director of research, Mr H Corteen, 
reviewed the different ways m which the Research 
Association can be of assistance to 1ts members In 
order to hasten the practical application of the 
results of research conducted in the Assoc1ation’s 
laboratories and workshops, a series of traiming 
schemes are bemg set up, whereby personnel of 
member firms can be trained ın particular aspects of 
work Durmg the day of the meeting, approximately 
170 of the supervisory personnel of member firms 
visited the Association’s premises and were shown 
the various research mvestigations bemg carried on, 
this bemg the first ‘open day’ orgamzed by the 
Association for that purpose 


X Disease of the Peach 


A VIRUS attackmg peach and chokecherry (Prunus 
aargumana), and rather appropriately known as x 
disease, 13 now of considerable :mportance ım the 
north-eastern United States Ernest M Stoddard 
(Conn Agric Exp Sta Bull 506, pp 19, New 
‘Haven, USA , May 1947) has mvestigated methods 
of spread and possible control of the trouble The 
virus 18 transmitted by budding or grafting, but not 
by mechanical means , 1t can spread on chokecherries 
and from them to peach, but not from peach to peach 
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and, m all probability, not from peach to chokecherry. 
An obvious method of contro] is to eliminate choke- 
cherries from the neighbourhood of peach orchards 
It 1s, however, claimed that the virus 1s inactivated 


m diseased livmg peach buds by soakimg such buds 


in aqueous solutions of chemicals which melude 
various sulphonamides, qumolines, and even calerum 
chloride Living peach trees can also be immunized 
against artificial moculations of X disease by water- 
mg the soil with various aqueous solutions, Heat 
treatment of peach buds 1s also claimed to lower the 
infectiveness of the virus It would appear that 
important issues are raised by this work—so important 
that, without any disrespect to the author, they merit 
mdependent confirmation 


Ceylon Coconut Quarterly 


THE coconut ndustry ıs a major industry m 
Ceylon and almost entirely ın the hands of the 
Ceylonese Coconut products are the second best 
exchange earner for the island In December 1928 
an Ordinance to provide for the establishment of a 
Coconut Research Scheme became law, though its 
finances were always madequate The Ordinance 
required that the board of the Research Scheme 
should, by the provision of information, give practical 
assistance to persons engaged in the industry 
Hitherto, 1t had only been possible to issue advisory 
leaflets at irregular mtervals with an occasional 
article in the Tropical Agriculturist But the absence 
of a regular journal was always felt as a serious 
omission, The Ceylon Coconut Quarterly has now 
come into bemg (1, No 1, January-March 1950, 
Lunuwila . Coconut Research Scheme) Messages 
of welcome are published from the Prime Minister of 
Ceylon and the Ministers of Agriculture and Lands. 
the Food and Co-operative Undertakings, and 
Commerce and Trade As the Prime Minister points 
out, neglect in the plantations existed before the 
Second World War, and during the War cultivation, 
manuring and replanting were not done The estab- 
lishment of nurseries and the dissemmation of young 
seedling plants by the Research Centre has done 
much to improve crops It 1s said that the yields 
from crops grown from the specially selected nuts 
and seedlings may yield 5,000 nuts per acre, mstead 
of the average 1,800 from more or less uncultivated 
plantations The aim of the Quarterly ıs to provide 
information of all kinds on the subject of the mdustry 
and to make the information avaiable not only to 
the larger growers, but also to the smallholders, who 
form the majority of the coconut produceis 


Colonial Service Recent Appointments 


Tus following appomtments in the Colonial Service 
have recently been announced W T Dalgarno 
(senior agricultural officer, Nigeria), princzpal farm 
industries officer, Depaitment of Commerce and 
Industries, Nigeria, M W Gibbon (senior agrı- 
cultural officer, Nigeria), principal agricultural officer, 
Nigeria, A E Moss (senior agricultural officer, Gold 
Coast), assistant director of agriculture (cocoa 
industry), Gold Coast, R J M Swynnerton (senior 
agricultural officer, Tanganyika), assistant director 
of agriculture (field services), Kenya, D A Russell, 
(principal, Government Technical School, Takoradh, 
Gold Coast), chief mspector of education (technical), 
Nigeria, J F Bates, entomologist, British Guiana , 
F A Carver, agricultural officer, Fiy, © R. Dickson, 
agricultural officer, Gold Coast , L Johnson, economic 
botanist, Trmided, A S MacDonald, agricultural 
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officer, Sierra Leone, J R Milbmn, agricultural 
officer, Federation of Malaya, R E Rowe ard A I 
Taylor, agricultural officers, Nigeria, EN G 
Cooling, conservator of forests, Northern Rhodesie , 
K M. Lamb, assistant conservator of forests, Nigeria , 
R M Lawton, assistant conservator of forests, Gold 
Coast, D S. Lowson, R H M. Nisbet and J D 
Whitaker, assistant conservators of forests, Federa- 
tion of Malaya, P Hardwick and F Whyte, geo- 
logists, British Guiana , L Paper, geologist, Nigeria , 
W N Woodhead, geologist, Sierra Leone, S J 
Curry, scientific officer (entomologist), Anti-Locust 
Research, Cyprus, Dr M. T Gulhes, medical research 
officer, grade 3 (medical entomologist), East Africa 
Malara Unit, East Africa Eogh Commission, J F 
Griffiths, scientific officer (micro-clmatologist), Desert 
Locust Survey, T M Docker, vetermary officer, 
Tanganyika, R C Armstrong, sociological research 
officer, Nigeria, W P Bewy, livestock officer, 
Veterinary Depaitment, Tanganyika, H S Gar, 
geologist, Northern Rhodesia, D L Jennings, 
research officer (genetics), East African Agriculture 
and Forestry Research Orgamzation, E H O 
Martin, fisheries officer, Tanganyika, C W Mont- 
gomery, soil swvey officer, Gold Coast, Miss J E 
Mulholland, statistician, Medical and Survey Depart- 
ment, East Africa High Commission, H N Sanson, 
meteorologist, East Africa High Commission, J S 
Scott, fisheries officer, Fisheries Department, Federa- 
tion of Malaya, A M § Smith, assistant con- 
servator of forests, Uganda, J J Soulsby, fisheries 
officer, Northern Rhodesia, © G. N Warren, 
agricultural survey officer, Gold Coast 


Crosby’ Hall Scientific Exhibition 


UNDER the auspices of the Crosby Hall Endow- 
ment Fund, a Scientific Exhibition will be held at 
the Imperial College of Science and Technology 
durmg December 26-30 | Together with practical 
scientific demonstrations, films will be shown and a 
series of lectures will be grven Among those who 
will be lecturmg are Dr G. M Bennett, Miss Enid 
Blyton, Mr L J F Brmmble, Prof Winifred Culhs, 
Miss Mary Field, Sir Alexander Fleming, Prof H 
Hartridge, Dr H S Holden, Dr A Hunter, Prof 
R P Linstead, Mr. Robert Silvey, Dr Keith Simpson, 
Dr Marne Stopes, Dr W E Swinton, Dr Mary 
Waller, Sir Robert Watson-Watt and Dr W D 
Wright Further formation can be obtamed from 
Miss R Part, Crosby Hall Endowment Fund, Crosby 
Hall, Cheyne Walk, London, S W 3 


University of London Appointments 


Ir ıs announced from the University of London 
that Dr C H Dowker has been appomted to the 
University readership m mathematics tenable at 
Birkbeck College The title of reader m the University 
has been conferred on the following ım respect of the 
subjects mentioned Mr D N de Garrs Allen (applied 
mathematics, Imperial College of Science and 
Technology), Dr R J Harrison (anatomy, Chang 
Cross Hospital Medical School), Mr E J Pryor 
(mineral dressmg, Imperial College of Science and 
Technology) 


+Announcements 
Mr T A Brinxty, an experimental office: at the 
Atomic Energy Research Establishment, Harwell, 
has been appointed research assistant to Prof E W. 
Titterton, of the Austrahan National University, 
Canberia : 
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Dr E M Crowther and Mr F C Bawden have 
been appomted deputy directors responsible for the 
Sou Division and Plant Pathology Division respect- 
ively of Rothamsted Expermental Station. 


Dr A R Lre has been appomted a deputy 
director at the Road Research Laboratory, Depart- 
ment of Scientific and Industrial Research His 
duties will concern research on materials and methods 
of construction of roads He will have the rank of a 
deputy chief scientrfie officer By this appomtment 
the two sides of the work at the Road Research 
Laboratory will each have a deputy director respon- 
sible to the director of road research (Dr W H 
Glanville), Dr. R J Smeed, the other deputy 
director, 18 concerned with the work of the Safety 
and Traffic Division Dr Lee will be best known to 
road engineers for his work on bitummous road 
materials and surfacings 


Mr Grorcze L V Hooron has been appomted a 
lecturer on the staff of the Department of Education 
of the International Wool Secretamat Mr Hooton, 
who is a graduate of the University of Leeds, and 
comes of a Yorkshire sheep-farming family, will 
lecture on all aspects of wool, both in the schools and 
im the field of further education, m the West Riding 
of Yorkshire and in the north of England generally. 


Tse fourth Louis Bleriot Lecture of the Royal 
Aeronautical Society will be given m London on 
February 23, 1951, by M Maurice Roy, who will 
speak on “Power Versus Weight in Aviation”. The 
thirty-nmth Wilbur Wnght Mcmorial Lecture of the 
Socety will be given in September 1951 by Mr 
A E Raymond, vice-president (engineermg) of the 
Douglas Aircraft Co, Inc, of California, the exact 
date and title of the Lecture will be announced later 
Further details may be obtamed from J Laurence 
Pritchard, secretary of the Royal Aeronautical 
Society, 4 Hamilton Place, London, W 1 


Tse British Plastics Federation, as administrators 
of the Bowen (Cables and Plastics) Prize Fund, 1s 
offering, for award in June 1951, up to three prizes 
of maximum value £150 for papers on chemistry, 
physics, engineering or chemical engineering, having 
a bearing on plastics or polymers, read during 
September 1950-June 1951 before the Plastics 
Institute or 1ts branches, or the Plastics and Polymer 
Group of the Society of Chemical Industry, including 
the symposium or the convention held m connexion 
with the British Plastics Exhibition m June 1951, 
alternatively a paper may be submitted direct 
Contributions must reach the general manager of the 
British Plastics Federation, 47-48 Piccadilly, London, 
W 1, not later than June 29, 1951 


UNDER the provisions of the Fulbright Progiamme, 
travel grants are available to citizens of the United 
Kingdom and Colonies to go to the United States for 
academic or educational purposes, provided that they 
have the financial support in dollars for the visit and 
are affihated to an American mstitution of higher 
learning The Fulbiight grants cover the cost of travel 
from the candidate’s home to America and 1eturn, 
and are available during June 1, 1951-May 31, 1952 
Further details can be obtamed from the United 
States Educational Commission ım the United 
Kingdom, 55 Upper Brook Street, London, W1, 
applications must be submitted by March 31 (those 
tuavellmg between June 1 and July 31) o July 1 
(those travelling after August 1) 


- 
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RADIOCHEMICAL EQUILIBRIA IN IRRADIATED WATER 
By Dr P. BONET-MAURY and M. LEFORT 


Laboratoire Curie, Institut de Radium, Paris 


HE formation of hydrogen peroxide in water to 

which sulphuric acid and titanium sulphate have 
previously been added, by exposure to X- and alpha- 
radiation, has already been studied! The hydrogen 
peroxide combines, as rapidly as it ıs produced, to 
form a stable coloured titanic complex It would be 
expected that under these conditions subsequent 
radiodecomposition of hydrogen peroxide would be 
prevented, so that the whole of ıt produced by the 
various reactions which lead to its formation during 
irradiation may be measured by the photocolori- 
metric method already described? 


Surface dose 


H30: (y/ml ) 





100 200 


Dose (1 p jml) x 
I, Reagent before Gutensity 650 r/sec), II, reagent 
after (intensity 650 r /sec ) 

If water, brought to the same pH (1 2) by addition 
of sulphuric acid, ıs wrradiated under the same con- 
ditions but ın the absence of titanium sulphate, and 
the latter 1s added after the end of irradiation, then 
the measured production of hydrogen peroxide 1s not 
the total amount produced but an amount corre- 
sponding to equilibrium between the rate of formation 
and the rate of destruction characteristic of the 
particular radiation mtensity used (The mtensity of 
the absorbed radiation 1s defined as that amount of 
energy transferred to unit volume of water in unit 
time, it may be expressed in ergs/ml /mm, m 
eV jml /mm, or m ion pairs/ml jmn ) If one com- 
pares the yield of hydrogen peroxide when the 
reagent is added before, with that when ıb 1s added 
after, the irradiation, one can evaluate the importance 
of the decomposition reactions By varymg the 
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Intensities (100 r /see = 8 4 x 10™ ıp f/m fsec } 
Fig 2 Effect of intensity (pH 1 2) 


amount of sulphunc acid, the whole range of pH 
from 1 2 to 7, correspondmg to pure water, may be 
investigated , by substitutmg hydrochloric acid for 
sulphuric acid, we ensured that the effect observed 
depends upon the pH and not upon the anion The 
alkaline pH range may also be investigated by the 
addition of suitable reagents 

(a) pH 12 At the maximum intensity feasible 
with our equipment (650 r /sec ), X-rays give hydro- 
gen peroxide in amounts smaller than those obtamed 
when the reagent 1s added before the irradiation 
(Fig 1) Fora given dose the relation of formation of 
hydrogen peroxide to mtensity 1s shown m Fig 2 
Increasmg the duration of exposure was without 
effect m our previous studies! In the case of alpha- 
radiation, neither the time at which the reagent is 
added nor the duration of exposure has any effect on 
the yield of hydrogen peroxide so long as the initial 
intensity 1s higher than 0 5 mC jml or 08 x 10" 
1on pairs/ml /sec (table, p 982) At lower mtensities, a 
shghtly smaller yield 1s recorded, which may reasonably 
be ascribed to the fact that the duration of exposure 
was much greater (48 hr), so that the variation m 
the radiation mtensity due to decay of the radon 
was no longer negligible 

(b) Variable pH. In the case of X-radiation, the 
amount of hydrogen peroxide produced depends on 
the pH when irradiations aie carried out at a constant 
dose and constant intensity (Fig 3) At pH 7, the 
concentration of hydrogen peroxide 1s about one-half 
that produced at pH 1 2, whereas at pH 12 ıt 18 only 
one-third that at pH 1-2 
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Changes ın pH do not alter the formation of hydro- 
gen peroxide by alpha-rays when the radon concentra- 
tion is higher than 0 5 mC /ml, but an appreciable 
diminution 1s observed with lower concentrations 

(c) pH 7 Pure uater saturated with oxygen Hydio- 
gen peroxide formation by X-rays depends on the 
mtensity at which the dose 1s delivered, and the rela- 
tion of the final concentration observed to this inten- 
sity ıs shown m Fig 4 It ıs remarkable that the 
hydrogen peroxide production by alpha-rays 1s inde- 
pendent of the radiation imtensity when the initial 
radon concentration 1s higher than 1 mC /ml The 
smaller yield of hydrogen peroxide observed at lower 
concentrations seems to be due to secondary decom- 
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RADIOCHEMICAL YIELD (t = 18°) 
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position reactions occurrmg during the long duration 
experiments 

Radwochemacal yield The radiochemical yield, G, 1s 
practically constant for alpha-rays (mitial intensity 
higher than 8 x 10% ıp /ml/sec): G = 0 9, that 
18,0 29mol of hydrogen peroxide per alpha 10n-pair. 
It is assumed that the average energy expended m 
producing an 10n-pair by alpha-radiation 1s 35 eV 

For X-rays, on the contrary, this yield largely 
depends on the experrmental conditions It increases 
with temperature, mtensity and concentration of 
dissolved oxygen, but decreases with dose and pH 
In the accompanymg table both the iitial yield 
(dose ~ 0) and the yield resultmg from a given 
dose (1018 1 p /ml ) have been recorded The former 1s 
believed to correspond to the rate of production of 
hydrogen peroxide and to be unaffected by decom- 
position reactions, the latter represents the 
equilibrrum between formation and decompo- 
sition under the conditions of the experiment 
These results demonstrate that the X-ray yield in 
pure pH 7 aerated water may sometimes be higher 
and sometimes lower than the alpha-ray yield, 
according to the intensity and the dose used in the 
uradiation Densely 1omzmg particles alone give a 
radiochemical yield hıgher than that of electrons m 
oxygen-free water, m which the yield 1s practically 
zero for electrons ın this case 

These expermments support the interpretation which 
we proposed for our previous results, according to 
which hydrogen peroxide formation by X- and alpha- 
rays 1s controlled by two separate mechanisms These 
mechanisms are conditioned by the geometrical dis- 
tribution of the hydroxyl and hydrogen 10n groups 
resulting from the 1onization and excitation of the 
water molecules If it 1s assumed that m the case of 
alpha-rays only the hydroxyl groups play a part m 
the phenomenon, then the very high local concen- 
tration of these radicals along the track of the particle 
would account for the fact that the yield of hydrogen 
peroxide ıs practically mdependent of pH and also 
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Fig 4 Effect of intensity (PH 7) 
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of mtensity, despite the fact that the intensity 
determines the mean concentration of hydroxyl 
radicals throughout the bulk of the solution. In the 
case of X-rays, on the other hand, the hydroxyl and 
hydrogen ion local concentrations approximate 
closely to the mean concentration and: may be 
influenced by mtensity and pH variations 

1 Bonet-Maury, P , and Lefort, M , Nature, 162, 381 (1948) 

2? A recent review of this subject will be found in the reports of the 


symposium held in 1948 at the Notre-Dame University (Indiana 
USA), published in the J Phys and Coll Chem , 52 (1948) 


PHOSPHORYLATION COUPLED 
WITH THE REDUCTION OF 
CYTOCHROME C BY 
as~KETOGLUTARATE IN HEART 
MUSCLE GRANULES 
By Dr. E..C. SLATER. 


Department of Pharmacology, New York University 
College of Medicine, New York 


HERE ıs general agreement that durmg the 

oxidation of most imtermediary metabolites 
(succinate appears to be exceptional), about three 
atoms of phosphorus may be esterified per atom ol 
oxygen consumed'4, Belitzer and Tsibakowa® anc 
Ochoa pointed out that a ratio greater than one 
implies that the phosphorylation reaction must occu 
at more than one pomt m the respiratory chain ovel 
which the hydrogen atoms of the substrate pass or 
their way to oxygen Later, Lehninger? was able tc 
show that, with (§-hydroxybutyrate as substrate, 
all the phosphorylation occurred between reduced 
cozymase and oxygen and none between substrate 
and cozymase With substrates such as pyruvate 
or a-ketoglutarate the primary dehydrogenation 
that ıs, that between substrate and the first acceptor 
might also contribute to phosphorylation’ 

The location of the phosphorylation has now beer 
narrowed by experiments ın which cytochrome c wat 
used as the final acceptor of hydrogens from the 
substrate The reoxidation of cytochrome c wai 
prevented, exther by adding cyamde or by excluding 
oxygen «-Ketoglutarate has been used exclusivels 
as substrate, but further experiments are plannec 
with other substrates 

Since the amount of hydrogen transfer was limutec 
by the amount of cytochrome c used as hydroger 
acceptor, ıt was necessary to employ a sensitive 
method of determmmg the phosphorylation By 
adding glucose and hexokmase, the morganie phos 
phate which disappeared was finally obtamed a: 
glucose-6-phosphate This was measured on th 
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ENGINEERING 
METROLOGY 


K J Home 
BSc, AMI MechE, 
M I Prod E 
Metrology Superintendent 
de Havilland Engine Co, Lid 


















This book deals with the application cf 
metrology in the field of mechanical engineermg, 
and will meet the requirements of those in 
industry concerned, either directly or indirectly, 
with precision measurement in production, 
inspection, tool-room or standards room work 
Both theoretical and practical aspects of 
engineering dimensional measurement are dealt 
with, and descriptions of typical modern 
instruments, apparatus and methods have been 
included 

It 1s intended to cover the Metrology sylla- 
buses of the A MI Mech E and A MI Prod E 
examinations, and will also be of value to 
technical college students taking this subject 
in ther Higher National Certificate course 
















196 illustrations ın line and halftone 18s net 


MACDONALD & CO. (Publishers) Ltd. 
43 Ludgate Hull, EC 4 


GALVANIZING 


(Hot-Dip) 
Third Edition 


By H Babhk, Dr Ing, Professor in the 
Technical University of Vienna 


Translated by C A Bentley 
D 8vo 520 pp 


This new edition ıs completely re- 
written and re-ilustrated, mcorporating 
all the results of recent scientific re- 
search. Those parts dealing with the 
theory of pickling, especially the iron- 
zinc reaction and fusion reaction, have 
been developed and extended to a high 
degree 

A special feature of the new edition 1s 
the inclusion of very many micro-photos 
in highly amplified form 


E & E N SPON LIMITED 
22, Henrietta. Street, 
Strand, London, W C 2. 


330 llus yos net 














A Textbook of General 
Organic Chemistry: 


3T EAREDCHEMISTRY 


By E de Barry Barnett, D Sc (Lond), 
FRIC , formerly Head of the Chemistry 
Department, Sir John Cass Technical 
Institute This 1s the first English textbook 
on Stereochemustry smce 1919, and ıs 
published as part of a work covering the 
whole field of organic chemistry It com- 
bmes a sound explanation of general 
principles with examples illustrating the 
points under discussion, and gives useful 
references for further study As ıt 18 
primarily mtended for degree students in 
or approaching therr final year, ıt assumes 
a knowledge of morganic and physical 
chemistry With numerous diagrams 


18s. net 
Published by 


Pitman 


Parker Street, Kingsway, London, W.C.2 


FUNDAMENTALS OF 
THE CALCULUS 


By DONALD E RICHMOND, 
Professor of Mathematics, 
Williams College 9 x 6 
25/6 


300 pp 


An excellent shorter text 
designed for undergraduate 
courses Sufficient knowledge 
of the calculus 1s provided to 
furnish an adequate back- 
ground for courses in physics, 
and problems are especially 
designed to contribute to the 
understanding of fundamenta} 
principles. 


McGRAW- HILL 
Publishing Co, Ltd 
Aldwych House, 
London, W.C.2 
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THINKER’S 
LIBRARY 
$ 


Each 2s. 6d. net 


PSYCHOLOGY FOR EVERYMAN 
E Mander 


YOUR BODY: HOW IT IS BUILT 
AND HOW IT WORKS (illus.) 
Dr D. Stark Murray 
FIRESIDE SCIENCE 
Sır E Ray Lankester 
THE WORLD AS I SEE IT 
Albert Exnstein 


THE ORIGIN OF THE KISS 
C M Beadnell 


AN EASY OUTLINE OF ASTRONOMY 
(Illus.) 

M Davidson, DSc, FRAS 
THE UNIVERSE OF SCIENCE 
Prof H Levy 
THE CHEMISTRY OF LIFE 
J S. D Bacon 
MEDICINE AND MANKIND 
Dr. A Sorsby 
MAN: THE VERDICT OF SCIENCE 
G. N Ridley 
THE DISTRESSED MIND 
J A C Brown, MB, ChB 


THE SEARCH FOR HEALTH 
(Ulus.) 
Dr D Stark Muray 
In superior binding, each 3s. 6d. net 


AN OUTLINE OF THE DEVELOP- 
MENT OF SCIENCE (Ilus.) 


Mansel Davies 
THE RIDDLE OF THE UNIVERSE 
Ernst Haeckel 


Complete list of 83 titles ın print and specimen copy of 
THE LITERARY GUIDE (monthly, 6d) 


Sree on request 


C. A. WATTS & CO. LTD. 
5 Johnson’s Court, London, EC 4 












































WANTED TO PURCHASE 
Scientific books & periodicals 


Entire libraries. and smaller collections ; sets and 
runs foreign and domestic 


WALTER J. JOHNSON, INC. 


125 East 23rd Street, New York 10, N.Y. 
Cable Address BOOKJOHNS 


SCIENTISTS KEEP IN TOUCH 


with all kinds of photography through The 
Photographic Journal. The special December 
issue 1s on sale fully bound as The Year’s 
Photography with 105 plates at 8s. 6d, or 
direct from the Royal Photographic Society 
(H), 16 Princes Gate, S.W7 Ask for details 
of membership (£3 3s or £2 12s 6d overseas). 





Scientific Circulations Ltd. 


We have extensive stocks of Technical Journals, Periodicals 
and Textbooks Special terms for Technical and Commerctal 
Libraries Ali Scientific and Technical publications purchased 


lli, Eastbourne Mews, London, W.2 


Telephone AMBassador 5457 








THE MUSEUM BOOK STORE, LTD., 
25 Devonshire St., London, W.|! 
(Welbeck 1340) 


Buy and sell Scientific Journals and Periodicals and 
Learned Society Publications, in all languages Lib- 
rarrans should send their list of ‘‘wants’’, or duplicates 
for sale 








By Appointment to His Majesty The King os Suppliera of Photographie Equipmen 
WALLACE HEATON ETD 


l MICROSCOPES New and Second-hand 


Ki 
iG , Leitz, Medical, £26/10, Swift, 3 objectives, £25, Watson 
$ “Kima”, £27710, Swift, Portable, £20, Swift, Laboratory, 






£43/10, Beck, Medical, £37/10, Beck, Medical, £27/10. 

Zeiss, Dissecting, £17/I0, Perry, Medical, £27, Watson 

**Service,’’? £45, Leitz, 2 objectives, £15, Beck, 
Medical, £34, Watson, Service, £32/10, Zerss 
Medical, £30 









Write or call for Lists 


EASY PAYMENTS AVAILABLE 
25% deposit, balance in 12 or 24 months 


127 NEW BOND STREET 
LONDON, W | Tel MAYFAIR 7511 
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MACMILLAN 


Physics in Chemical Industry 
- R C L BOSWORTH, Ph D(Cantab), D Sc (Adel), FInstP, FACI 
With a Foreword by E K RIDEAL, MBE, DSc, FRS 


Dr Bosworth has covered a very wide field in this substantial work Briefly, he 
provides in summary form an account of the mathematics, mechanics, properties of 
matter, thermodynamics, kinetic theory and other aspects of applied physics as these 
subjects are required in chemical mdustry The work includes an immense amount 
of material useful to the imdustrial chemist and the chemical engineer Fully 
ulustrated £3 105 
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Society: An Introductory Analysis 


R M MACIVER, 
Lieber Professor of Political Philosophy and Sociology, Columbia University 


and CHARLES H. PAGE, 
Associate Professor of Sociology, Smith College 


This first English edition of a well-known American publication 1s a revision, with 
considerable additions, of an earlier text by Prof Maclver It has been prepared 
by Prof Maclver ın collaboration with Prof Charles H Page Part One seeks to 
define the terms of root significance in sociological analysis, deals with essential 
distinctions of a psychological nature, and goes on to discuss the fundamental questions 
of the mdividual and the social community or group Part Two deals with the 
character of the social structure, particularly as ıt has developed under the conditions 
of modern Western civilization In Part Three the authors illustrate the significance 
of the principle of evolution in the interpretation of social change Throughout the 
book many helpful charts and tables accompany the text 25s 
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Natural Regions of the U.S.S.R. 


L S BERG, President of the All-Union Geographical Society of the USSR 
S : Translated from the Russian by OLGA ADLER TITELBAUM 
This book 1s wntten by one of Russia’s greatest experts on the subject, and now 
appears in English for the first tıme It describes all of the natural regions and zones 
of the vast USSR Translated by a graduate in geography and edited by specialists, 
this book will prove invaluable for teaching and research It contains numerous 
maps and a comprehensive glossary as well as exhaustive indexes, and 1s profusely 
iiustrated Illustrated with 23 maps, 30 tables and 81 photographs £3 15s 
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Dynamic Plane Geometry 
DAVID SKOLNIK, 
Chauman, Department of Mathematics, Central Commercial and Technical H S, 
Newark, New Jersey 
With the Editorial Assistance of MILES C HARTLEY 
A course of plane geometry of about matriculation standard with an unconventional 
approach It 1s the outcome of the author’s long experience in teaching plane geo- 
metry. and mcludes many novel methods of presentation Study is not confined to 
individual definitions and theorems, so that the nature of generalized concepts and 
their role ın sound thinking 1s emphasized throughout 18s 


All prices are net 


St. Martin s Street, London, W.C.2 
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Ready ın December 


THEORY OF ELECTRONS 


By L. ROSENFELD 
Professor in the University of Manchester 


This book discusses the foundation for an atomustic 
interpretation of the electric, magnetic and optic 
properties of matter. The discussion 1s kept ın a 
classical plane, with indications of the modifica- 
trons rendered necessary by quantum effects 


Contents Atomistic foundation of Maxwell’s 
theory, Dynamical properties of systems of 


MONOGRAPHS ON THEORETICAL AND 
APPLIED PHYSICS Vol. IM 


SELECTED TOPICS IN X-RAY 
CRYSTALLOGRAPHY 
from the Delft X-Ray Institutes 
Edited by J BOUMAN 


Contents General methods, Structure analysis, 
Distortions in crystals, Recrystallization pheno- 
mena, X-ray investigation of photographic 
emulsions and of stiverhalide crystals, The 
amorphous state of some elements (Hg, Sb, Se, S), 


Quantitative determmations, On the degree of 


Crystallinity m natural rubber, Investigations in 


the biological field 
400 pp 200 illus Price £3 16s 
Volume I—L RosEnreLp Nuclear Forces £3 12s 


Volume II-—E A GUGGENREIM Thermodynamics 
Price 15s 38s 


charged particles, Magnetic properties of matter; 
Electric polarization and optical dispersion, 
Rigorous theory of dispersion 


150 pp 7 illus 





NORTH-HOLLAND. PUBLISHING COMPANY 
Amsterdam 
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The World’s Greatest Bookshop 


Maximum Temperature 
MJ 550° C 
WMJ 750° C 


Safe, economica! and 
efficient in use 





**¥ FOR BOOKS ¥ ¥ 
Large department for Scientific Books 


New and secondhand Books 
on every subject. Stock of 
three million volumes 





ALSO AVAILABLE 
HEATING MANTLES FOR à 
all Beakers, 60 degree Funnels, Buchner Funnels, Erlenmeyer 
Flasks, Columns, Classon Flasks, Water Stills, Mercury Vapour 
Pumps Also Upper Covers and Extraction Units 


PLEASE REQUEST MJ LEAFLET AND DSIR. REPORT NO 50 


Electrothermal Engineering ltd. 


270 NEVILLE ROAD LONDON, E7 


119-125 CHARING CROSS ROAD, LONDON, W.C.2 
Gerrard 5660 (16 limes) 4 Open 9-6 (ane Sats) 
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Calculating Instruments & Machines 
D R. HARTREE 


A summary of progress in the development and use of high-speed computing devices, stressing 
the principles of design and organization rather than details of construction. This book was 
first published ın America by the University of Illinois Press A few minor corrections and 
additions have been incorporated 1m the first English edition 21s net 


Population Genetics & Animal Improvement 
I M LERNER 


The breeding and selection of domestic poultry offers an excellent opportunity for testing, 
in one particular instance, the deductively established hypotheses of Population Genetics 
Dr Lerner has himself been engaged for some years ın breeding experiments upon chickens 
This book considers the results of this work, and that of previous experiments, from the point of 
view of anımal smprovement and, more generally, of Population Genetics Cambridge Biological 
Studies. 30s net 


CAMBRIDGE UNIVERSITY PRESS 


SCIENTIFIC PERIODICALS, ACADEMICAL 
& LEARNED SOCIETY PUBLICATIONS 


(English and Foreign) 


% OFFERS MADE x 


ye COMPLETE LIBRARIES PURCHASED x 

EARLY SCIENTIFIC WORKS AND BOOKS 

ON THE HISTORY OF SCIENCE WANTED 
CATALOGUES ISSUED REGULARLY 


WM. DAWSON & SONS LTD. 
Dept K, 102, Wigmore Street LONDON, WI 
Welbeck 8433 


Second-hand Books 


PURE AND APPLIED SCIENCE 


STANDARD WORKS : SETS OF SCIENTIFIC 
JOURNALS, OLD AND RARE SCIENTIFIC BOOKS 
LARGE OR SMALL COLLECTIONS BOUGHT 


H. K. LEWIS & Co. Ltd. 
LONDON : 140 GOWER STREET, W C.I 


Telephone EUSton 4282 (5 IInes) Established 1644 


AUSTRALIAN JOURNAL 


OF 


SCIENTIFIC RESEARCH 


SERIES B-BIOLOGICAL SCIENCES 


Editor Dr N S$ Noble 
Editorial Board Professor F M Burnet 
Professor E J} Hartung 
Professor L H Martin 
Professor ] G Wood 


CONTENTS FOR VOLUME 3 NUMBER 2 
MAY 1950 


Fossil Banksieae from Yallourn, Victoria, with Notes on 
the Morphology and Anatomy of Living Species By 
Isabel © Cookson and Suzanne L Dugan 

Fossil Pollen Grains of Proteaceous Type from Tertiary 
Deposits in Australia By Isabel C Cookson 

The Influence of Rainfall on the Yield of Wheat in South 
Australia By E A Cornish 

The Enumeration of Heated Bacterial Spores I Experi- 
ments with Clostridium botulanum and Other Species 
of Clostridium By A M Olsenand W J Scott 

The Enumeration of Heated Bacterial Spores II Experi- 
ments with Bacillus Species By W G Murel, A M 
Olsen and W J Scott 

The Respiratory Metabolism of Helminths By Manan 
Lazarus 

The Intermediary Metabolism of Nematode Parasites. 
I The General Reactions of the Tricarboxylic Acid 
Cycle By V Massey and W P Rogers 


Annual Subscription £1 {0s Od (Australian) 


Remittances by International Money Order to 


The Secretary, Commonwealth Scientific & Industrial Res Org, 
314 Albert Street, East Melbourne, C2, Vic, Austraha 
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SPECIALITIES 


| Chromatography Cabinets 

2 Electrolytic Desalting Apparatus 
Automatic Fraction Collectors 
Micro-Electrophoresis Apparatus 
Rotary Warburg Apparatus 
Automatic Pipette Washers 
Ultra Centrifuges 
Reichert Microtomes 


Microtome Knives 


Kofler Micro Heating Stages 


Fluorescence Microscopes 


Universal Camera Microscopes 


Metallurgical Microscopes 
Micro Hardness Testers 
Brabender Plastographs 
Brabender Viscographs 

I7 Rapid Moisture Testers 


18 Fyrite CO. and Oz Indicators 


LEAFLETS ON REQUEST— 
JUST ASK FOR THE NUMBER 


SHANDON SCIENTIFIC COMPANY 


6, CROMWELL PLACE, LONDON, S.W.7 











LEEDS 
WEISSENBERG X-RAY GONIOMETER 


DESIGNED BY PROFESSOR E G COX, LEEDS UNIVERSITY 


The success of this instrument has led 
to increasing demand. All those now 
under construction are sold and we must 
quote further enquirers a delivery of 
six to nine months. 


ee 
22 g7 


Cae m e ee mene en a a e aee a ae em 


RESEARCH ENGINEERS LTD. 
CANONBURY, LONDON, NI 
TELEPHONE CANONBURY 4244/5/6 
TELEGRAMS, WILMAKET, NORDO, LONDON 








Supplement to NAT URE of December 9, 1950 


IN STOCK D 


REDUCED PRICES 








-—-6— 
SARTORY 
INSTRUMENTS 


OUR NEW CATALOGUE 
illustrates a 
new range of 


STEREOSCOPIC 
BINOCULAR MICROSCOPES 
MICROSCOPE LAMPS 


and ancillary apparatus 

for special purposes A 

copy will be gladly sent 
post free on request 


SARTORY INSTRUMENTS:LIMITED 
7 Steele Road, Chiswick, W.4 


j Tel CHI 2305 | 


CIMBRA 


Comercio Imperio Britanico Brazil 


IMPORTERS OF 
BRAZILIAN ROCK CRYSTAL QUARTZ 
FOR PIEZO ELECTRIC AND 
OPTICAL PURPOSES 
AND 
BRAZILIAN AGATE 
OF VARIOUS GRADES FOR ALL 
INDUSTRIAL USES 


We are at your service 
PLEASE CONSULT US 


CIMBRA LIMITED 


123 PALL MALL, LONDON, S.W.1 
WHITEHALL 9661 CIMBRALON, PICCY, LONDON 
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So “QUICKFIT” 


FLASKS 


Round, flat-bottomed, extraction and 
conical flasks in capacities up to 250 c.c. 
are available from stock in the usual neck 
sizes up to B34. In general, we are now 
able to give a good delivery service on a 
wide range of laboratory apparatus —test 
tubes, stoppers, adapters, still heads, con- 
densers, receiver adapters, etc., including 
the Perkin triangle. 


Write for our latest price list, published 
July, 1949 


Although we have not yet published a 
new laboratory apparatus catalogue, we 
shall be pleased to send you our illustrated 
catalogue of “‘Industrial Plant in Glass” 


QUICKFIT & QUARTZ, LTD. 


INTERCHANGEABLE LABORATORY GLASSWARE 
INDUSTRIAL PLANT IN GLASS 
Orders and enquiries to 


“Quickfit” Works, Stone, Staffs. 


Telephone Stone 481 


Head Office | Albemarle Street, Piccadiliy, London, 
Ww! 


Telephone REGent 8171 
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A NEW MODEL OF A STANDARD INSTRUMENT 


for Accurate Colorimetry 


OMPLETELY REDESIGNED, the Spekker 
Photoelectric Absorptiometer ıs even more 
accurate, robust, and convement in use A new 
type of light control, ball-bearmg mounted and 
practically wear-free, enables the optical density 
scale to be made almost linear and greatly 
extended ın length (0 to 13=16 in), giving high 
and uniform precision of reading There is a 
slow motion for final setting 
The sliding cell carrier is made of non-wetting 
plastic, strong, easily cleaned, and resistant to 
most reagents Spectrum filters are carried in 
readily accessible sliding holders remote from the 


heat of the lamphouse Heat absorbing filters 
replace watercell Electrical connection made 
with plugs and cable 

All advantages of earlier models are retamed 
Balanced photocells arranged to give a null read- 
ing permit mains operation No batteries or 
stabilizing devices needed. The imstrument 1s 
easily and quickly adapted for Fluorrmetry and 
Nephelometry 


EARLY DELIVERY 


These and other details are described fully in 
Booklet C H 244(N 12) Wnte or telephone for a 
copy 


THE NEW SPEKKER PHOTOELECTRIC ABSORPTIOMETER 
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98 St. Pancras Way, Camden Road, London, N W.1 
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INORGANIC PHOSPHORUS ESTERIFIED (2 ATOMS} 
OXYGEN EQUIVALENT (g ATOMS) OF HYDROGEN TRANSFERRED 
o 
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o 05 10 15 20 25 30 35 30 
TIME (MINUTES) 


Esterification of inorganic phosphate during oxidation of a-keto- 
glutarate by oxygen (curves 14 and 18B) or cytochrome ¢ (cui ves 
2A and 2B) NaFk,0 04 M , phosphate buffer, pH 7 3,0 0348 M , 
glucose, 0 0167 , cytochrome c, 10+ » adenyhlie acid, 
0001 M, adenosinediphosphate, 0001 M, a-ketoglutarate, 
0 0067 M, hexokinase, Mg, 0005 Jf, 01 ml heart muscle 
preparation (1 6 mgm fat-free dry weight) in all flasks Curves 
2A and 2B contained, in addition, 0 01 M potassium cyamde 
Curves A, hydrogen transfer, Curves B, hexose phosphate 
formed Temperature 23 3-24 4° ın different experiments , times 
adjusted to correspond to 24 4°, assuming Q = 2 





supernatant from a trichloracetig acid precipitation 
by a sensitrve enzymic method (based on Racker’s® 
method of determming-hexokinase activity) 

Under the experrmenta] conditions, adenosinediphos- 
phate was much more efficient than adenylic acid as 
prumary phosphate acceptor Adenylic acid was also 
added, however, ın order to mhıbıt myokinase, which 
caused an appreciable transfer of the termmal 
phosphorus of adenosinediphosphate to glucose ın the 
absence of any oxidation Fluoride (0 04 M) was 
added’ to mhibit adenosinetriphosphatase 

The enzyme preparation used consisted of washed 
granules obtaimed by differential centrifugation of an 
extract prepared by grinding washed cat heart mimce 
with sand and phosphate buffer, pH 7 3 
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The accompanying graph shows the results in 
which both oxygen and cytochrome c were used as 
the final hydrogen acceptor In the latter case, 
0 01 M potassrum cyanide was added to prevent the 
oxidation of reduced cytochrome c The rate of 
hydrogen transfer was followed manometneally m the 
first case and spectrophotometrically (mcrease of 
absorption at 520 my) m the second The values 
shown have been corrected for a zero time blank 
and for a very small esterification obtamed in 
presence of cyanide, but m the absence of cyto- 
chrome c (due to slight myokmase activity) 

It 1s apparent that whether oxygen or cytochrome c 
was the final hydrogen acceptor, there was an mihal 
lag of phosphorylation behind hydrogen transfer. In 
fact, when cytochrome c acted as the acceptor, most 
of the glucose phosphate was formed after the cyto- 
chrome ¢ was completely reduced This lag must be 
due to the accumulation, m the very early stages of 
the reaction, of an mtermediate in the overall phos- 
phorylation 1eaction The intermediate could be 
either adenosmetriphosphate or a compound formed 
prior to it, or both 

When oxygen ıs the final hydrogen acceptor, the 
effect of the lag on the measured phosphorus—oxygen 
ratio can be made negligible by running the experi- 
ment for a sufficient period It 1s apparent from the 
value obtained at 30 mm in the graph that the 
phosphorylation system ıs stable for at least this 
period under the conditions used The effect of the 
lag on the phosphorylation coupled with the reduction 
of cytochrome c can be mmumized by allowmg the 
reaction to proceed for some time after all the 
cytochrome c ıs reduced 

The accompanymg table summarizes an experi- 
ment in which the phosphorus-oxygen ratio obtained 
with cytochrome ¢ 1s compared with that obtamed 
with oxygen as final hydrogen acceptor ‘The re- 
oxidation of the cytochrome c was prevented ın three 
ways (1) by usmg oxygen-free nitrogen as the gas 
phase, (2) with 0 001 M potassium cyanide, (3) 
with 0 01 M potassrum cyanide 

The cytochrome c was completely reduced ın 
56 mmn When 0001 M potassium cyanide was 


ESTERIFICATION OF INORGANIO PHOSPHATE DURING OXIDATION OF a-KETOGLUTARATE BY OXYGEN OR CYTOCHROME C 


Volume, 3 1 mi 


Fluonde, 120 u moles, phosphate buffer, pH 7 3, 109 u atoms P, glucose, 50 u moles, adenylic acid, 3 'u moles 
adenosinediphosphate, 3 u moles, Mg, 15 # atoms, hexokinase, 0 2 ml 


heart muscle preparation (8 3 mgm. fat-free dry weight) in all 


flasks Other additions as shown 
































| | Oxygen Glucose 
a-Keto- i Cyt e Cone of Tıme? Hydrogen | equivalent | phosphate? AP i 
No glutarate | (u moles) | potassium | gas phase (min ) acceptor |ofhydrogen found | (x atoms)* P O 
(u moles) cyanide transferred | (u moles) 
M) (u atoms) | 
t 1 | 20 0 + 0 Ar 30 Oxygen 1 26¢ 215 210 1 67 
2 20 0 058 0 Ar 30 Oxygen 2 20¢ 6 13 6 08 2 79 
f 3 ! 20 0 464 0 Aur 30 Oxygen 2 208 5 53 5 48 2 50 
i 4 f 0 0 058 0 Aur 30 Oxygen 0 05 a — 
5 | 20 0 464 0 Ar 6 05 Oxygen 0 445 0 82 0 80 1 80 
6 20 0 464 0 Nitrogen’ 8 Cyt e 0 23° 0 51 0 49 216 
7 20 0 0 Nitrogen ; 8 None 0 | oo1 i _ — 
8 20 | 0 464 0 001 Aur 5 59 Cyt c 0 23° Q 36 H 0 30 1 29 
9 : 20 O 464 0 001 Arr 7 88 Cyt c 0 23° 0 50 0 40 1 76 
10 | 20 0 464 0 001 Aur 10 25 Cyt c 0 23° 0 83 0 50 2 20 
11 20 0 0 001 Aur 5 59 one 0 0 06 — -e 
12 20 0 0 001 Ar 10 25 None 0 013 _ _ 
13 20 0 464 001 | Air 816 Cyt c 0 23° 0 24 0 22 0 98 
































1 Expermments carried out between 23 2° and 24 7° and times adjusted to correspond to 24 2°, assuming Q = 2 


"Corrected for zero time control (0 162 4 moles) 
3 The following control values were used ın calculating AP 
Nos 1,2,3 value obtained in No 4, namely, 0 05 x mole 
Nos 5, 6,18 í 5 » No 7, namely, 0 015 u mole 
No 8 B i », No 11, namely, 0 06 # mole 
No 10 D is » No 12, namely, 0 13 # mole 
No 9 interpolated figure from Nos 11 and 12, namely, 0 10 x mole 


t Measured manometnially 
5 Calculated from manometric measurement 
° Total ferrneytochrome ¢ added Reduction was complete in 5 6 min 
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used, the phosphorus-oxygen ratio (2 molecules of 
cytochrome c taken as equal to 1 atom of oxygen) 
reached 2 20, 46 min after all the cytochrome c 
was reduced The smgle value obtamed under 
anaerobic conditions was 2 16, obtamed 2 9 mm 
after complete reduction These values are minimal, 
since ıt ıs possible that higher ratios might have been 
obtained had the experiment been prolonged These 
values may be compared with 1 80 for a short-time 
expermment and 2 50 in a long-time experiment, when 
oxygen was the final hydrogen acceptor (The high 
concentration of cytochrome ¢ used, 15 x 104 M, 
inhibited the phosphorylation slightly, a ratio of 
2 79 was obtamed with 19 x 105 M cytochrome c ) 
It 1s clear from the last line of the table that 0 01 M 
potassium cyanide mbhibits phosphorylation con- 
siderably ' 

These expermments suggest that all the phos- 
phorylation which occurs when «-ketoglutarate 18 
oxidized by oxygen occurs ın those steps of the 
hydrogen transfer reaction between substrate and 
cytochrome c 

Full details will be published elsewhere 

I wish to express my thanks to Prof S Ochoa for 
his advice and encouragement, and the Rockefeller 
Foundation for the opportunity to jom Prof Ochoa’s 
Laboratory 

This investigation was aided by grants from the 
United States Public Health Service, the American 
Cancer Society (recommended by the Committee on 
Growth, National Research Council), the office of 
Naval Research and the Rockefeller Foundation 
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SUBJECTIVE JUDGMENTS 


N October 14, a meeting arranged as a private 
venture by a committee with Dr R G 
Hopkimson (Building Research Station, Department 
of Scientific and Industrial Research) as secretary, 
was held at University College, London, to discuss 
subjective judgments The attendance was large, 
the discussions were extremely lively, the views put 
forward were varied enough to satisfy the most 
determmed opponent of wnformity, and altogether 
1t was apparent that the problems raised are now 
attractmg widespread and active attention both from 
the pomt of view of fundamental research and from 
that of the most appropriate methodology to be used 
im the study of a great many practical problems 
concerning human. health, efficiency and comfort 
The morning discussion raised again the question 
of the measurability of sensation After Sir Frederic 
Bartlett, who was in the chair, had opened the 
conference, Dr D R Fry, of the Phonetics Depart- 
ment, University College, London, said that what 1s 
called ‘measurement’ in the case of sensation is the 
correlation of some aspect of the magnitude of a 
stimulus with some dimension of magnitude m the 
sensation This ıs empirically possible The magni- 
tude usually, but not necessarily, adopted in the 
case of the sensation 1s a minimum perceptible 
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difference m some assigned dimension, but as a 
subject can also compare different values of the same 
dimension and determme that m one case he has a 
value or magnitude which is a certam fraction of 
another, or a certain. ‘number of times’ greater than 
another, there is ground for believing that quantita- 
tive sensation scales are feasible It 1s not to be 
supposed that the dimensions of the stimulus are 
themselves a measure of the sensation, or that the 
number of discrummable dimensions of the sensation 
are necessarily equal to the number of physically 
measured dimensions of the stimulus All that is 
needed ıs & certain consistency ın the assigned 
relations of measured stimulus differences and 
sensation, dimension differences, and these relations 
have to be treated by statistical analysis Whether 
this 18 ‘measurement’ can be disputed That ıb 18 
both possible and useful ıs certam 

With Prof R C Oldfield, University of Reading, 
some of the results of the ımpact of modern general 
machine theory upon the mterpretation of sensory 
evidence came into the picture The attempt to set 
up psycho-physical scales 1s one depending upon the 
empirical determination of a function of a physical 
stimulus variable which 1s such that its values 
correspond with judgments made by a subject in 
accordance with a given character The early 
dualism of stimulus-sensation has broken down 
completely, for we have always to take mto account 
the characteristic structure and mternal variable 
state of whatever 1esponse system or device 1s set at 
work ın our experiments In the case of psycho- 
physical judgments, there seem to be three characters 
of the mternal responding device which are remark- 
ably persistent, though whether they are always ın 
operation and what particular mathematical formula- 
tion of relationship they demand are still matters for 
determination The first ıs an element having two 
positions of equilibrram This may mean—and in 
most cases of psycho-physical judgment ıt usually 
does mean—‘a non-linear transformation of the 
external variable’, for example, to a logarithmic 
form, and such transformation may mvolve temporal 
derivations of the external variable The second 1s a 
shifting standard, structurally built mto the response 
system, and together with the first character, leading 
to a discontmuous ‘all-or-none’ expression of con- 
tinuous change ın the external variable The third 
is an ‘mdifference range’, which means that there 1s 
no apparent change of output or imterpretation 
within experimentally determmed limits of ‘stimulus’ 
variation, but that outside such limits marked change 
may suddenly appear Whether the functional 
relations of a physical stimulus vanable with a 
sequence of step-judgments based upon sensorial 
hkeness and difference could be in any sense regarded 
as a ‘measure’ of sensation, Prof Oldfield refused to 
say But he did consider that ther elucidation 
would show that the process of judgmg physical 
stimulus magnitudes could be regarded legitimately 
as fully amenable to quantitative treatment, 

Dr W D Wright asserted categorically that 
sensation magnitudes cannot be measured, for there 
1s no form of yardstick that can, be laid alongside 
them Duiscrimimation data cannot be used, because 
the magnitude of a disermimation may be dependent 
upon any of a number of variables, both external and 
internal, and nobody can know which are operatmg 
Contrast-qualities cannot be used because all the 
results of trial are equally consistent with a number 
of different assumptions and we have no crucial way 
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of actually determimmg which 1s necessary Thus no 
formally expressed relationship between stimulus and 
sensation has any validity , but this does not prevent 
the commonly adopted logarithmic scales of mtensity 
from having great practical value 
This discussion was contmued by Dr R W 
Pickford, Prof H Hartridge, Mr F H Brittam and 
Mr J M Waldram, of the Research Laboratories of 
the General Electric Co, Ltd , and Dr M H Pirenne 
Dr Pickford was not much melimed to believe that 
sensations are, n any literal sense, measurable, but 
he gave illustrations to show that the commonly 
accepted correlations of stimulus and sensation 
variations are of operational value In a written 
communication Dr Pirenne expressed substantially 
the same view 
Prof Hartridge showed that subjective observations 
carried out entirely mdependently by Granit and 
himself in the field of colour identification agreed 
remarkably closely, both ın a qualitative sense and 
ın regard to associated fiequency values of the 
physical stimuli 
Mr Brittam made an interesting suggestion of a 
physical model the operations of which might be 
regarded as strongly analogous to those of a human 
perceptual mechanism This reimforced the view 
that no measure of input, or stimulus, could be vahd 
which failed to pay attention to the character of the 
transformmg and conductimg processes mternal to 
the responding system 
Mr Waldram described some original and important 
ulustrations of the use of stimulus-sensation corre- 
lations of a quantitative order 
Followmg this the discussion became general and 
open, and a large number of provocative and down- 
right remarks were made It is perhaps fair to say 
that there was exceedingly little agreement on any 
fundamental question, but almost complete agree- 
ment that even if sensations cannot be measured, 
they must be, and that the attempts which have been 
made are of great practical service 
In the afternoon meeting, the chair was taken by 
Dr F M Lea, director of the Building Research 
Station (Department of Scientific and Industrial 
Research) The topic assigned was “The Subject as 
an Assessor of Sensation”, but the actual problems 
discussed concerned the methodology of experimental 
attempts to obtam rehable judgments based upon 
sensory evidence, and of their presentation ın some 
numerical form, when the persons who make the 
judgments are also those who interpret the evidence 
Papsrs were presented by Dr D Richards, of the 
General Post Office Engineermg Department, on the 
“Design and Analysis of Subjective Acoustical 
Expermments which involve a Quantal Response” , 
by Dr R Harper and Dr G W Scott Blair (National 
Institute of Dairymg) on ‘The Subjective Assessment 
of Deformable Materials and of Food Products”, by 
Dr R G Hopkinson (Building Research Station) on 
“The Multrple Criterion Technique of Subjective 
Appraisal”, and by Dr E C Bate-Smith and A 8 C 
Ehrenberg (Low Temperature Research Station, 
Cambridge) on “The Operation of Laboratory Taste 
Panels” 
The general discussion was opened by Dr N H 
Mackworth, who was followed by a considerable 
- number of other nommated speakers, and these by 
an open debate which was carried on with very great 
vigour 
In the course of the afternoon, almost all the known 
psycho-physical methods were described, and illus- 
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trations of theu alleged highly successful use were 
plentiful and varied Dr Hopkmson made a new 
and important pomt of method when he presented 
evidence to demonstrate that, 1f subjective judgments 
have to be made about the effects -of a physical 
variable, more reliable results are secured if a lumited 
number of criteria are used m succession mstead of 
a single criterion 

Points arousmg the greatest amount of difference 
of opmion were (a) In diserimmation experiments, 
is 1b better to allot control of the physical variables 
to the subject, or to the exper:menter, or to a third 
person ? (b) Do threshold determinations, whether 
absolute or relative, throw any hight upon subjective 
assessments of complex groups of stimuli? (e) Do 
experts produce any better results from a general 
operational pomt of view than a random population, 
and are repeated experiments any better than a 
‘once-for-all’ trial ? 

Two questions received inadequate notice (1) The 
suggestion, made by Dr Mackworth, that whenever 
possible performance criteria should be made to 
supplement direct subjective assessment received 
scant attention This, m fact, 1s one form of the 
very difficult problem of the relationship between 
reliability and validation with which sooner or later 
everybody who makes use of subjective assessments 
must come to terms But there was a persistent 
disposition to side-step this whole difficulty (u) The 
justification and types of statistical analysis and 
interpretation that are available, or should be 
considered, for dealing with airays of data of the 
subjective assessment order were less considered than 
might have been expected 

In the end, Dr Bate-Smith suggested that the 
conference seemed to be divided between those who 
say “You can’t” and those who assert “We must” 
Perhaps, though he did not say so, he would favour 
some revision of the Emersonian dictum mto a form 
such as 


When Theory whispers low “You can’t” 
Practice replies “I must” 


And that 1s what most people seemed to think 
F C BARTLETT 


BRITISH GELATINE AND GLUE 
RESEARCH ASSOCIATION 


SECOND RESEARCH PANEL MEETING 


HE second meetmg of the Research Panel of the 
British Gelatine and Glue Research Association, 
held at Beale’s Restaurant, Holloway Road, London, 
N 7, on October 12, was attended by representatives 
of member firms, of research associations interested 
in the uses of gelatine and glue, and of the Depart- 
ment of Scientific and Industrial Research The 
Research Panel meetings are mtended to give an 
opportunity for interchange of scientific and technical 
information in the industry by the reading of papers 
followed by discussion 
In the mornmg session, Dr J H Bowes, of the 
British Leather Manufacturers’ Research Association, 
read a paper on “The Composition of Skin and the 
Changes Produced by the Action of Alkalis’’, de- 
scribing, in the mam, the work she has carried out in 
the past few years Dr Bowes first discussed the 
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composition of skm, pointing out that, although 
collagen 1s the principal constituent, the remaming 
substances may have an important mfluence on the 
conversion of collagen to gelatm as well as on the 
tanning properties of the skm Elastin fibres, reticular 
tissue, keratin, muscle fibres. sweat and sebaceous 
glands all occur, and, in addition, polysaccharides are 
present in small amounts 

Turning to the composition of collagen, Dr Bowes 
reviewed the work which she, together with Prof 
A OC. Chibnall and his collaborators, have done on 
the amino-acid composition of collagen The collagen 
was specially prepared with minimum modification 
of the skin used The results showed that almost the 
entire ammo-acid composition 1s accounted for, and 
that cystine and tryptophan are absent Dr Bowes 
pointed out the relation between the titration 
curve obtained with collagen and its composition, 
and considered the modifications which occur when 
collagen 1s treated with alkali for prolonged periods 
The most important reaction 18 the hydrolysis of the 
amide groups, with the production of ammonia In 
addition, the swelling of collagen under alkaline 
conditions cannot be adequately imterpreted unless a 
loss of-cohesion 1s postulated A lively discussion 
followed the paper 

The afternoon session consisted of a paper by the 
director of research of the Association, Mr A G 
Ward, on “Recent Studies of High Polymers m 
Relation to the Properties of Gelatme and Glue” 
Mr Ward described the methods which have enabled 
quantitative data to be obtamed for high polymers 
The importance of the non-uniformity of the mole- 
cular weight of gelatin was stressed, and the signi- 
ficance of the various forms of average molecular 
weight was discussed Expermmental methods were 
described which have been successfully applied to 
gelatin, including osmotic pressure, surface pressure 
and the ultnacentrifuge Further aspects of high 
polymers which were outlined were the theory of 
degradation of polymer chains and the ormgin of 
rubber-hke elasticity Results already obtamed for 
gelatin by such workers as Scathard, Pouradier and 
Ferry were described 


CHEMISTRY AT UNIVERSITY 
COLLEGE, DUNDEE 


URING the past three years the Chemistry 
Department of University College, Dundee, has 
been enlarged, renovated and re-equipped On 
October 23 the new building was formally opened 
by Lord Burghley, rector of the University of St 
Andrews Sn James Irvine, vice-chancellor and 
prinerpal of the University of St Andrews, mtro- 
duced Prof N V Sidgwick, formerly professor of 
chemistry ın the University of Oxford, who delivered 
an address After the ceremony, Lady Burghley laid 
the foundation stone of a new science building which 
will house the Department of Electrical Engmeermg 
and the Department of Botany at Dundee 
The orgimal chemistry laboratory at Dundee was 
bult in 1883 It followed the German nineteenth- 
century style, having been modelled, hke those of the 
Imperial College of Science and Technology, London, 
and of Owens College, Manchester, on Hofmann’s lab- 
oratory at Bonn At that time the Dundee laboratory 
ranked among the best-equipped m Great Britain, and 
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was unique m its air-conditionmg system which had 
been designed by Thomas Carnelley, the first professor 
at Dundee, along lines which have now become stand- 
ard engmeering practice The building was added to m 
1888, and the original plan was completed m 1905 
Apart from some internal renovation m 1925, the 
Department has remained largely unchanged for 
nearly fifty years 

A storey has now been added, and the whole 
building has been completely renovated and re- 
serviced The new floor provides two teaching 
laboratoires, four organic chemistry research rooms 
and a glassblowers’ workshop The basement rooms 
vacated by the organıe chemists have been converted 
to physical chemistry 1esearch laboratories The 
two new teaching laboratories are each designed to 
accommodate thnty-two students comfortably , one 
will be used for teaching organic chemistry to second- 
and_third-year students, while the other 1s shared 
between morganic and physical chemistry teaching 
at the same level The serviemg of the building has 
been renewed and now includes all the usual piped 
services (gas, hot and cold water, compressed air and 
live steam) with a selection of electrical services 
(415 V three-phase ac, 240 V ac, 240 V po and 
50 V po) The building ıs steam-heated and ar- 
conditioned throughout 

Tn addition to the rebwiding, the Department has 
been extensively re-equipped The research facilities 
have been extended to cover most important modern 
techniques ın both physical and organic chemistry 
with the object of enabling problems to be studied 
using several different expermmental methods The 
work of the laboratory 1s at present concentrated 
mainly on the thermodynamics of solutions and 
adsorbed phases, electrochemistry, free-radical re- 
actions and their relevance in polyme: chemistry, 
acid-base catalysis, stereochemistry and problems of 
optical activity, together with general problems of 
reactivity of organic molecules Furthermore, a full 
range of optical and spectroscopic techniques will 
shortly be available to supplement purely thermo- 
dynamic measurements <A well-equipped workshop 
and glassblowers’ shop are makmg important con- 
tributions to these developments It can now be 
fairly claimed that University College, Dundee, has 
a Chemistry Depaitment which, for 1ts size, 18 again 
among the best-equipped ın Great Britam 

A conversazione was held on the afternoon of 
October 23, followed by the formal opening Visitors 
were able to see a variety of research work in pro- 
gress, demonstrations of the experiments used in the 
teaching laboratories, and a series of lecture demon- 
stration models Lord Burghley and the other guests, 
meluding representatives of Scottish universities and 
chemical dustry, and past students, were welcomed 
by Prof D H Everett, who referred to the difficulties 
which had been overcome ın carrying through the 
reconstruction while the laboratory was in full use 
for both teaching and research In a few words Lord 
Burghley declared the renovated buildmg open 

Prof Sidgwick began his address by mentioning 
the past holders of the chair of chemistry in University 
College, Dundee, since the foundation of the chair in 
1882 Thomas Carnelley was professor for only six 
years and would, had he lived, have risen to a very 
high position ın science Percy Faraday Frankland, 
who in the field of chemistry was the distinguished 
son of an even more distinguished father, held the 
chair ın Dundee durmg 1888-94, he then moved to 
Birmingham—and, meidentally, built there a labor- 
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atory closely resembling the one he left behind He 
was followed by James Walker, much of whose bost 
scientific work was done m Dundee before he moved 
to Edinburgh ın 1908 Hugh Mazshall’s tenure of the 
chair was cut short by his untimely death in 1913 
Alexander McKenzie, whose contributions to stereo- 
chemistry gained him world-wide reputation, wes 
professor in Dundee during 1914-38 He was followed 
by W F K Wynne-Jones (1938-47) and late: by 
the present holder, Prof Everett 

The mereased facilities m Dundee for the teach- 
ing of chemistry and for research should benefit 
three classes of the community the students m 
general, the reseaich workers ard chemical u dustry 
Referiing to the first group, Prof Sidgwick stressed 
the purely educational value of chemistry and also 
the importance of teaching 16 as an experimental 
subject Compared with the very simple apparatus 
available m his youth, that m use to day might seem 
elaborate, but Prof Sidgwick commented that, 
although really good men got valuable results with 
very limited accommodation, their work would havo 
been still better had they had more space and better 
equipment Modern techniques have opened up new 
fields of investigation which must be available to our 
students if they are not to be seriously handicapped 
m ther research 

The relationship between universities and chemical 
industry was dealt with by Prof Sidgwick in some 
detail Up to the end of the past century the great 
majority of chemical manufacturers did not believe 
that science could help them, to-day almost every 
chemical firm has a 1esearch department It ıs there- 
fore of the greatest importance that adequate numbers 
of trained chemists should be provided by univer- 
sities , but Prof Sidgwick was apprehensive of the 
danger that, by offering large salarxs, mdustry might 
now attract away many of the best research students 
and teachers and so cut down the supply of treined 
scientific workers 

On the closer lınk between industry end the 
universities, Prof Sidgwick commented on the much 
more liberal attitude now adopted by an increasing 
number of firms Money ıs now often given to 
laboratories and 1esearch students without restriction 
on the research problems to be engaged upon, and 
with complete freedom of publication This 1s most 
satisfactory, but a difficult problem still 1emeis in 
connexion with consultant work carried out by 
members of university staffs While agreemg that 
this 18 beneficial both to methods of production and 
to the consultant’s pocket, Prof Sidgwick feared that 
it might also interfere with the teaching and research 
activities i the university There seems to be no 
general solution of this problem, which ıs clearly one 
which has to be treated m each case individually 

D H EVERETT 


MEMBRANE PERMEABILITY 


T the annual meeting of the Society of Leather 

Trades’ Chemists, held durmg September 22—23 
m the University of Leeds, the fourth Procter 
Memorial Lecture was delivered by Prof E K 
Rideal, who chose as his subject “Membrane Per- 
meabilty’ Prof Rideal, professor of chemistry in 
King’s College, London, began by reminding his 
audience that natural membranes of animal origin 
contam protems and lipoids, the bactena contam 
mucoids and magnesium mbonucleate, and the 
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plants, cellulose The physiologist attempts to 
explore the nature of natural membranes ın vwo, 
while the physico-chemical approach is to make 
models and find which one behaves most naturally 
The monolayer technique reveals that membranes 
behaving as osmotic barners must be multimoleculai 
in thickness 

Three different types of membranes are recog- 
nized the so-called sieve or capillary membrane, 
the hpod or 01] membrane, and the membrane con- 
sisting of a polymer The problem of permeability 
has been attacked by direct passage, by osmotic and 
by amr methods. Each has contributed some 
information of value Capillary membranes may 
consist of relatively large pores, as in aggregations of 
particles of different sizes, of laminar sheets, as m 
charcoal, or even of molecular pores, as in the 
zeolites 

The mterest of the investigator ıs m tube areas and 
lengths, the latter mvolvimg a tortuosity factor The 
Kozeny-Carman treatment of void fraction and 
surface area neglects m vapous the surface flow 
along the capillaries In hquid flow, application. 
of the Kelvin equation Jeads to the assumption of 
an immobile adsorbed layer of liquid The work 
of Michaelis on the EMF across sieve membranes 
has been remterpreted by Meyer and Teorell in terms 
of two Donnan restraints on each side of the mem- 
brane and a number of fixed charges mside the 
membiane 

The permeability constant P, that 1s, the number 
of cc at NPT of gas passing m 1 sec through 
l sq em of thickness 1 mm, ıs the product of the 
diffusion constant D and the solubility constant S 
The former may vary as the membrane concentration 
of dissolved vapour changes The permeability of 
polymer membranes 1s determined by the number of 
Eyring holes m the membrane capable of holding 
molecules of the penetrant, and the movement 
through the membrane is determined by the miero- 
Brownian movement of the non-crystalline chain 
segments of the polymer Movement ıs thus a 
property of the polymer, the permeation piocess 
requires an energy of activation and 1s not a free 
diffusion , solute molecules suffer a large change in 
entropy when ‘dissolved’ in a polymer, that is, they 
are rather tightly held The micro-Brownian move- 
ment of the cham segments hkewise mvolves con- 
sideration of the ratio of fringe to micelle in the 
‘fringed micelle’ type of polymer Some penetrants can. 
peptize the micelles, others cannot do so If such 
a polymer membrane is expanded by solvent or 
plasticizer, 16 passes over into the capullary-type, 
which has already been discussed 

The oil type of membrane seems to bear the closest 
analogy to natural membranes, which may consist of 
a lipord-hke material held ın an open network of 
cellulose, or ın the form of a hpoid lpo-protem 
complex mosaic The reactions at the mterface 
between the membrane boundaries and the homo- 
geneous phases can be studied by the monolayer 
technique, here the control of the mechanism of 
chemical reactions by surface tension changes, as 
well as the phenomenon of penetration, are all- 
wmportant While the electrometric work of Beutnet 
and his colleagues represents, im the mam, non- 
equilibrium conditions, 16 1s important to study the 
rate of transfer of solute across the boundaries by 
dnect as well as clectrochemical means The data 
obtamed in this way bear a close resemblance to 
those natwal cell walls which have been mvestigated 
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Effect of Dextran of Various Molecular Sizes 
on Erythrocyte Sedimentation Rate 


Warn dextran is mixed with blood an mcrease m 
erythrocyte sedimentation rate, due to aggregation 
of red blood corpuscles, 1s observed In Sweden? 
and in Great Britain® ıt has been shown that this 
effect 1s greater with larger molecules (at least within 
the range of molecular weight 100,000-600,000), 
while with dextran of molecular weight less than 
about 60,000 there is no appreciable increases? in 
erythrocyte sedimentation rate We have carried out 
experiments to establish these relationships on a 
quantitative basis 

The method mvolved mixing known concentrations 
of dextran ın 0 9 per cent sodium chloride with fresh 
defibrinated human blood from normal volunteers 
The final concentration of red blood corpuscles ın 
the mixtures was maintaimed at definite values, in 
these experiments corresponding to a hematocrit of 
30 per cent, and the concentration of serum was 
35 per cent of the supernatant fwd Erythrocyte 
sedimentation was observed ın vertical Wintrobe 
tubes, 100 mm in length and 3mm ınternal diameter, 
at a temperature of 25°C, readings bemg taken 
every five or ten minutes for at least ninety minutes 
The maxımum rate of sedimentation® was derved 
graphically from these data The relative viscosity 
and specific gravity of each dextran-serum mixture 
and the specific gravity of each blood, serum and 
dextran-serum mixture (making calculation of ery- 
throcyte specific gravity possible) were determined 
respectively by mucroviscometer® and the copper 
sulphate method of Van Slyke? Tho maximum rates 
of sedimentation were then corrected to a standard 
relative viscostty (1 8), and a standard specific 
gravity difference between erythrocytes and serum 
mixture (0 066), the result bemg referred to as 
‘corrected maximum sedimentation velocity’ 


Corrected maximum sedimentation velocity = Vine 


observed relative viscosity 
18 


observed maximum rate x 


0 066 
Observed specific gravity difference between ceils and serum 


The dextran used was prepared by solvent 
(acetone)-precipitation from special hydrolysates of 
Leuconostoc mesenteroides cultures 

The range of molecular weight within each prepara- 
tion was kept as small as practicable The samples 
were characterized by calculation of mtrinsic visco- 
sities from determinations of relative viscosity at two 
concentrations between 0 5 and 1 5 per cent in each 
case An indication of the mean molecular weights 
can be derived from the mtrinsic viscosities on the 
basis of the ultracentrifuge studies of Ingelman and 
Halling 











Table 1 
Preparation Intrinsic viscosity Mean molecular weight 
B 0 54 700,000 
g 0 36 220,000 
\ D 0 28 124,000 
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Relationship between corrected maximum sedimentation velocity 

and concentration of macromolecules added to constant erythro- 

cyte, serum-saline mixtures (30 per cent erythrocytes in each 

case) B,C, D indicate dextrans B, O, D respectively, and Fib 
human fibrinogen 


oO 


Vine was then determined in duplicate for at least 
four concentrations of each dextran preparation It 
was discovered empirically that a lmear relationship 
existed between log (Vme) and log (concentration of 
dextran) (see graph) 

Statistical analysis shows these regressions to be 
highly significant, with no significant departure from 
linearity 

Clearly, log (Vme) = log K + b log (cone ), and b 1s 
independent of the molecular weight of dextran used, 
corresponding approximately to 2 17 in these experi- 
ments K, which corresponds to the corrected maxi- 
mum sedimentation velocity in 1 per cent of the 
dextran pieparation, imereases with the molecular 
weight of the dextran preparation employed Equally 
satisfactory linear relationships were obtained with 
mixtures of the dextian preparations, K m this 
mstance being a resultant of those of the respective 
dextrans employed in proportion to their concentra- 
tions 

Sunilar expenments have been carried out using 
fibrinogen solutions m place of dextran (see graph) 
With equivalent erythrocyte concentiations, the 
values of b obtaimed with fibrinogen aie simular to 
those shown for the dextran preparations, K bemg 
close to that found for dextran C 

The raised erythrocyte sedimentation rate found 
m various diseases depends m varymg degree upon 
a rise 1n fibrmogen and on other asymmetric macro- 
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Table 2 
No of Log K 
Substance Concentiation range observations _| Regression (b) Sp (y when log s = 0) Slog Z 
Dextran B 0 170-0 565 gm per cent 32 2147 + 0 072 2 61 + 0 038 
Fıbunogen 0 158-0 752 gm per cent 10 2 197 + 0 113 2 29 +0 073 
Dextran C 0 170-0 700 gm per cent 8 2 046 +0 156 219 +0170 
Dextran D | 0 382-1 360 gm per cent 8 2 406 + 0 190 1 63 + 0 037 





molecules m patients’ seras? The quantitative 
evaluation of these different factors will be the subject 
of a full communication 

We are indebted to the Medical Research Council 
for financial support and to the Lister Institute and 
Messis Dextran, Ltd , for gifts of material 
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Department of Pathological Studies, 
University of Birmingham, 
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Medical Research Counce! Industrial 
Medicine and Burns Research Units, 
Bumuingham Accident Hospital 
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Effect of Aureomycin on Trichomonas 
intestinalis hominis 


Durie studies of aureomycm in human 
amoebiasis, we observed a remarkable side-effect ın 
those patients who simultaneously harboured 
Trichomonas intestinalis Before treatment, these 
flagellates were present in small numbers only , but 
they increased considerably after the administration 
of 3-4 gm of aureomycin ‘This mecrease continued 
during treatment lasting seven to ten days and was 
not dependent on the consistency of the stools before 
or during treatment In three out of the eight cases 
observed the increase was enormous, examination 
of these stools gave the impression of a pure culture 
of Trichomonas Though 1t1s known that Trichomonas 
ıntestinalıs may appear in large numbers in the 
convalescent stage of bacillary dysentery (Manson- 
Bahr), ıt ıs less frequently observed m amoebic 
dysentery We consider the regularity of the increase 
in eight cases and the enormous numbers occurring 
im three cases as particulaily noteworthy 

Two possible explanations are suggested for this 
merease (l) aureomycm may have caused a change 
im the bacterial flora of the intestine, making this 
mileu more congenial for the propagation of 
Trichomonas, (2) aureomyem may have exerted a 
specific growth stimulation on the flagellates Such 
an effect was not observed on Chilomashx or Lamblha, 
which remamed unmfluenced by this drug 

Studies on the effect of aureomyem on the intestinal 
flora, will be reported shortly, and we are continuing 





to study the mfluence of this drug n wiro on 

Trichomonas intestinalis 
E KLEEBERG 
D BIRNBAUM 

Medical Department A, 
Rothschild Hadassah University Hospital, 
Jerusalem 
Aug 8 7 


Effect of 2,4-Dinitrophenol on 
Osmoregulation in Isolated Kidney Slices . 


Stern, Eggleston, Hems and Krebs! reported that 
slices of a number of guinea pig tissues swelled in 
igotoni¢ solutions under anaerobic conditions They 
suggested that the fluid balance of living tissues 1s 
not determmed merely by physical forces, but by 
a mechanism dependent upon the supply of energy 
Robinson? found that rat kidney slices swelled to a 
similar extent, mainly on account of an increase m 
the volume of intracellular water, when respiration 
was inhibited by small concentrations of cyanide 
This swelling was reversed when the oxygen uptake 
recovered, as hydrogen cyanide distilled out of the 
medium The water content of the slices varied 
inversely with thew oxygen consumption over the 
whole range from normal respiration to complete 
inhibition The amount of osmotic work requued 
to maintain the water content of the slices as a steady 
state was calculated, and found to be proportional to 
their oxygen uptake It was therefore suggested 
that the mtracellular fluid was hypertonic, and that 
the normal volume and internal hypertonicity of the 
cells were maimtaimed by active transport of water 
outwards across the cell membranes at the expense 
of energy directly derived from oxidation 








Respiration Total tissue 


water 

(ul fmgm fbr); + SD | % |+8D 

Normal medium 44 42 04 775 | 08 
» ‘t+ Jf/200 

cyanide 8 04 015 842] 09 
» +10 ar 
2,4-dini- 

trophenol| 13 46 05 826] 10 





In recent experiments, 1074 AJ 2,4-dimitrophenol 
was added to the isotonic medium in which adult 
rat kidney slices were respirmg in Barcroft mano- 
meters at 38 5°C In this solution the slices swelled 
almost as much as they did when their respiration 
was inhibited by cyanide, though their oxygen up- 
take, if anythmg, was slightly mereased The total 
water content of the slices, which serves as a measure 
of swelling, 1s shown in the accompanying table 
Respiratory rates are expressed ın pl of oxygen per 
hr per mgm mıtial moist weight of tissue The 
smallness of the effect of 2,4-dinitrophenol upon the 
oxygen uptake may be explained by the observation 
of Dodds and Greville? that 2,4-dmutro-o-cresol did 
not merease the oxygen uptake of rat kidney slices 
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in & phosphate-buffered medium such as was used 
in the present experiments, though ıt greatly m- 
creased respiration ın a medium contaiming bicarb- 
onate and lactate. 

The dissociation of active osmoregulation and 
respiration by a concentration of 2,4-dmutrophenol 
which has been found to uncouple phosphorylation 
from oxidation‘ suggests that osmotic work performed 
by the cells ın maimtaming their normal water con- 
tent ıs carried out through the mediation of phosphate 
bond energy 

J R Rosson 
Department of Exporımental Medicine, 
Cambrıdge 
Aug 10 
| Stern, J R , Eggleston, L V , Hems, R , and Krebs, H A , Biochem 
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‘Robinson, J R, Pree Roy Soc, B, 187, 378 (1950) 
* Dodds, E C, and Greville, G D , Nature, 182, 968 (1933) 
“Looms, W F , and Lipmann, F , J Biol Chem , 178, 807 (1948) 


Production of Stippled Erythrocytes 
in vitro 


Tux punctate basophilia in erythrocytes occurrmg 
m. association with lead poisoning has been inter- 
preted in different ways and its origm still remains 
unknown Since the various interpretations have 
been thoroughly dealt with m several text-books and 
monographs'* they will not be repeated here It 
must be emphasized, however, that disagreement 
exists as to whether punctate basophilia origmates 
in the ımmature erythroblasts of the bone marrow 
or mm the circulatmg red cells Neither is it known 
whether stippled erythrocytes merely represent 
altered reticulocytes or polychromatic, that 1s, young: 
erythrocytes 

No studies appear to have been carried out to 
detect whether the direct action of a lead medium 
upon erythrocytes wm mo may cause basophile 
stippling For this purpose we suspended normal 
rabbit erythrocytes m plasma from rabbits suffermg 
from severe lead poisoning á 

The experimental rabbits were poisoned with 
litharge (PbO) by daily mtravenous injections of 
0 25 gm of litharge (suspended—partly dissolved— 
in 10 ml water at 32°C) Their blood picture was 
followed by hemoglobin determmations and by 
counting the erythrocytes, leucocytes, reticulocytes, 
and basophile stippled cells  Reticulocytes were 
counted in moist preparations, after stamimg with a 
0 1 per cent solution of Brillant Cresyl Blue Stappling 
was determined partly ın May-—Grunwald-staimed 
smears, partly by the method described by Helge 
Lund? In the course of five to eight days, the 
poisoned rabbits developed stippled cells ın consider - 
able numbers (10-20 per cent) Like previous 
workeis*, we found that, although the poisoning 


Table 1 











Experimental Reticulocytes | Stippled 
period (days)| Hb% | Erythrocytes (Joo) cells Cho) 
eal 
0 92 5 12 23 5 
2 87 5 00 23 27 
4 84 4 88 29 68 
6 84 4 32 27 133 
8 79 412 38 205 
10 81 4 26 33 151 
12 77 409 30 42 
14 72 400 39 20 
16 found 
dead ` 
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persisted, the number of stippled cells decreased 
again, returning to normal values shortly before death 
(Tablo 1) No relation could be found between the 
number of reticulocytes and stippled cells Neither 
does the degree of poisoning appear to bear any 
relation to the number of basophile cells 

Table 1 shows the fluctuations ım the number of 
reticulocytes and of stippled cells during the course 
of lead poisonimg in a rabbit recerving an intravenous 
injection of 0 25 gm of litharge daily 

When the sabbits had received the poison for 
eight days, 20 m] of blood was drawn from a vein 
The above-mentioned values were determined, after 
which the blood was centrifuged (15 min, 1,500 
rpm) To the plasma so obtained, washed blood 
cells from a normal rabbit were added and the speer- 
men was placed m a water-bath of 37°C for four 
hours During this process, ‘Carbogen’ was passed 
through the samples This provided them with 
oxygen and prevented sedimentation At the end 
of four hours, reticulocytes and stippled cells were 
counted - 

Control experiments were carried out with normal 
erythrocytes and normal serum ‘Table 2 gives the 
results of five experiments 


Table 2 








Normal erythrocytes suspended ın 


Plasma from Plasma from 5 rab- | Blood of the rabbits 
+5 normal rabbits bits poisoned with with lead poisoning 
hitharge 
Stippled | Reticulo- Stıppled Reticulo- | Stippled | Reticulo- | 
cells cytes cells cytes l cytes 


cells 
Choo) Clon) (foo) foo) (foo) (foo) = 





19 139 21 











It will be seen from the experiments, all of which 
pomt m the same direction, that stipplmg may be 
mduced ın norma! cells cultivated on vtro in a medium 
which conditions stippling n vivo 

J ENGELBRETH-HOoLM 
Craus Muxx PLUM 
Fibiger Laboratory, 
University Institute of Pathological Anatomy, 
Copenhagen 
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Influence of Histamine and Acetylcholine 
on Nerve Block due to Procaine 


In a previous communication!, experiments on 
nerve-muscle preparations were reported, showing 
that histamme is able to restore conduction m a 
nerve, blocked by procaine, even though procame 
is still present These experrments have now been 
confirmed by action potential studies In a typical 
experiment the central part of a frog ischiadiecus’ 
nerve, from which the connective tissue sheath had 
been caréfully removed, was placed ın a phosphate 
Ringer solution contaming 0 05 per cent procaine 
hydrochloride The solution was adjusted to pH 7 3 
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m the presence of 6 5 per cent carbon dioxide The 
nerve was stimulated with a break shock every second, 
and every spike was photographed Total block 
occurred after 96 mm Then, without moving the 
nerve from the electrodes, this solution was replaced 
by a simular solution, contaimmg 0 05 per cent pro- 
came hydrochloride and 05 per cent histamme 
dihydrochloride, also adjusted to pH 73 Recovery 
began almost immediately, and ın 1 9 min the spike 
area, was 72 per cent of the value at the onset of the 
experiment This seemed to be the maximal effect 

In exactly the same way, @ solution of 0 05 per 
cent procaine hydrochloride, contaming 0 5 per cent 
acetylcholine and a trace of eserme?*, 1s able to restore 
a block caused by 0 05 per cent procaime hydro- 
chloride However, this effect seems to occur more 
slowly In a typical experiment the spike disappeared 
in 6 mm with procaine, and a maximal recovery was 
reached ın 25 min with procaine plus acetylcholine 
The area of the spike was then 57 per cent of the 
starting value 

The fact that the action potential ıs not completely 
restored mndicates the possibilty that not all the 
fibres are capable of bemg restored. During recovery, 
the action potential often shows & double peak which 
indicates the presence of fibre groups of different 
conduction velocity. When recovery 1s maximal, the 
spike agam shows only one peak It seems to be of 
importance that the nerve should be used soon after 
removal from the anımal Further studies on these 
problems are in progress 

Note added ın proof Since the above communica- 
tion was written, & letter by Drs Cabrera and 
Thompson? has appeared They state that the 
deblocking effect of histamine reported by Bárány 
and Nordqvist ıs due only to a change ın pH The 
experrments have therefore been repeated with 
ımproved apparatus, where ıb 1s possible to measure 
pH ın the nerve bath proper The deblocking action 
was independent of any shift of pH 

P Norpagvisr 
Pharmacological Institute, 
University, Uppsala, 
Feb 24 
1 Bárány and Nordqvist, Nature, 164, 701 (1949) 
1 Lorente de Nó, Studies from the Rock Inst Med Res, New York, 
181, 238 (1947) 

3 Cabrera, G, and Thompson, J E, Nature, 164, 681 (1950) 


Chloromycetin Resistance in E. coli, a Case 
of Quantitative Inheritance in Bacteria 


Druc resistance ın bacteria has been investigated 
genetically in several cases, stnce Demerec began 
with penicillin resistance in Staphylococcus aureus! 
The proposal to distinguish two classes of drug 
resistance—those ım which the top level of resistance 
can be obtamed m a single step, and those in which 
it can be acquired only gradually—has clearly a 
practical importance, ts theoretidal meaning has 
not been entirely elucidated, since genetical analysis 
has several limitations ın bacteria In fact, while 
mutational patterns are open to vestigation m most 
cages, crossings can only be regularly undertaken, 
as ın Lederberg and Tatum’s original discovery’, 
in a few strains of Æ cole In one of these, Æ cols 
K-12, some work on the genetics of drug resistance 
has been carried out, the most extensive investigation 
relating to streptomycm Full resistance in Æ cola 
is developed in a single step*-4 
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Besides resistance, dependence 1s known, whereby 
some resistant mutants fail to grow m absence of 
streptomycin Full streptomycin-resistance and 
dependence*® seem to be due to a single locus (or 
closely linked loci) Further, Lederberg introduced 
resistance to azide® as a genetic marker, here a 
single step brings about a moderate degree of 1esist- 
ance, and the determming factor has been mapped, 
not only in this laboratory but also independently 
in two other laboratories, and found to be about 
midway between V, and TE on the ‘chromosome 
map’ of E cols K-12 Nitrogen mustard resistance 
was found to be gradual or abrupt in increase in 
different experiments, only a moderate degree of 
resistance being acquired, which made a detailed 
analysis difficult In Æ colt K-12 nitrogen mustard 
resistance 1s not accompanied by higher resistance to 
radiations, as in the case of E cole B 

Completely ‘gradual’ merease of resistance has 
been found m the case of chloromycetin m # col 
K-12 = Selecting for chloromycetin resistance by 
serial transfers in liquid cultures contaimuing increasing 
concentrations of the drug (on a geometric scale), a 
rapid and relatively smooth increase of resistance 18 
observed. Starting from a tolerated level of 5-10 
ugm jml, as is usual with strams derived from the 
original E col K-12, levels of resistance as high as 
1,280 pgm /m] (which ıs not far from the solubility 
limit of chloromycetin) can be obtamed The merease 
m resistance ıs twofold or lower, on the average, 
at every transfer Resistance 1s relatively stable 
on repeated subculture in the absence of chloro- 
mycetin 

The smoothness of imerease of resistance might 
constitute a pruma facie case for non-genetical 
adaptation, if, on the other hand, adaptation 1s 
genetical, a relatively large number of genes should 
be found affecting chloromycetin resistance, assuming 
that ıt 18 to be accounted for by known genetical 
mechanisms 

A cross was made between a W 677 strain 
(T-L-B,-Lac,-V,r Malı- Gal, Xyl— Ara— Mtl-) 
which had been grown with 640 pgm /ml chloro- 
mycetin in broth, and a fully sensitive 58-161 strain 
{(B-M-—) Crosses were made with the usual technique 
introduced by Lederberg and Tatum? By this 
technique, recombinants are selected out of a mıx- 
ture of parental cells using ‘fixed’ recombination 
markers, in this case capacity of growth m absence 
of given growth factors Strain 58-161 can grow m 
the absence of threonine, leucine, vitamin B,, which 
are needed by W 677 for growth, strain W 677 can 
grow in absence of biotin and methionine which are 
needed for growth by 58-161 Plating the mixture 
of the two strams on minimal medium, where such 
growth factors are not supplied, parental cells will 
not develop, while recombimants of the ight type 
can develop into visible colonies The two strains 
differ by a number of other markers, lactose fermenta- 
tion (absent in W 677, present m 58-161), reaction 
to virus P, (Vj? indicating resistance in W 677, while 
58-161 ıs sensitive), ete , as indicated by the other 
symbols 

Such differences can be used as ‘fiee’ recombimation 
markers in that they are not directly selected for 
or against m the minimal agar plates, and their 
segregation ın the recombined colonies ig used to 
build a ‘chromosome map’? The relative order of 
the genes which have been ‘mapped’ satisfactorily, 
and which are relevant for this and other crosses 
conducted durmg the present work, 1s as follows 
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B,-(B,M)-Ve-Lacı- V1-A2-(T,L), where V, refers to 
virus 7, resistance, Az to azide resistance 

Recombinants between the chloromycetin-resistant 
W 677 and sensitive 58-161 showed a scatter from 
full sensitivity to nearly full resistance, the resistance 
of each recombinant being roughly proportional, on 
the average, to the length of the chromosome segment 
which—as could be inferred from recombination 
markers—given recombinants got from the resistant 
parent <A closer analysis shows one and possibly 
two loci for 1esistance in the segment between BM 
and Lac, one locus at least between Lac and Vy— 
there ıs evidence that other loci, too, must take part 
in building full resistance These data are therefore 
consistent with the hypothesis of many loc: with 
cumulative action 

First-step resistants, obtamed by both plate and 
test-tube selection methods, were analysed ın crosses 
of sensitive with resistant and resistant with resistant, 
and they showed a clear-cut segregation of sensitivity 
or resistance, with expermental error Mapping 
loci of first-step resistance, the locus most frequently 
met so far was closely hnked to V In this way, a 
cross with four free markers between BM and TL 
(fixed recombination markers) was made, mvolving 
chloromycetim resistance, Ve, Lac and V,, giving a 
relatively satisfactory test of limearity of the chromo- 
some region between BM and TE Furst-step resist- 
ants were also found which gave no resistant recom- 
bmants when crossed to sensitive, probably because 
of close linkage with fixed recombination markers 
(BM ın this case) The mteractions m resistance 
between different loci are under investigation at 
present In fact, this case seems to offer un- 
usual possibilities of a detailed analysis of the inter- 
actions between genes ın quantitative imheritance 
The stabihty of the drug ıs & factor of no little 
importance in facilitating quantitative work with 
chloromycetin 

The K-12 strains used ın this research have been 
kindly sent by Dr J Lederberg One of us (G A M) 
has been supported durmg this work by a grant from 
the Rockefeller Foundation 

L L CAVALLI 
G A MACOACARO 
Department of Genetics, 
Whittingehame Lodge, 
44 Storey’s Way, 
Cambridge 
Aug 15 
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Modification of the Biochemical Responses 
of the Immature Pullet to Œstrogen 
by means of Dietary Aureomycin 


THE effects and roles of dietary supplements 
contaming growth-factors and antibiotics have 
recently excited widespread interest among poultry 
nutritionists This mterest prompted us to examine 
the effect of adding aureomycin to the diet upon the 
biochemical responses of the sexually immature pullet 
to oestrogen, and with reference to serum calcium 
and serum riboflavin in the first instance It 1s well 
known that the increase of serum riboflavin evoked 
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by cestrogen ıs closely related to the increase ın sorum 
ealcrum}, and hence to the concurrent mereases mM 
serum phosphoprotem and phospholipid. These 
responses may be secondary to the effects of estrogen 
on liver activity and function? Furthermore, Hertz, 
Tullner and Dhyse® have shown that the magnitude of 
the response of serum riboflavin to cestrogen 18, 
within limits, related to the level of riboflavm m 
the diet, a pomt which has been noted also ın this 
laboratory? 

In the light of these considerations, ıt seemed that 
aureomyem might concervably fluence the response 
of serum riboflavin and serum calcium to cestrogen 
in one or other of the following ways 

(a) By reducing fixation or destruction of dietary 
riboflavin by the mtestinal flora, while not modifying 
the responses of serum calcium, etc In this case, 
the serum riboflavin values corresponding to given 
serum calcrum-levels should be higher in cesta ogenized 
birds recerving aureomycim than ın similarly treated 
birds not receiving aureomyem 

(6) By reducing fixation or destruction of growth- 
factors by the mtestimal flora generally, or possibly 
by reducing production of deleterious substances, m 
such a way that the liver response to a given dose of 
cestrogen ıs enhanced In this case, both the serum 
calerum and serum riboflavin of cestrogenized pullets , 
receiving aureomyein should be higher than ım 
similarly treated birds not recervmg aureomycin 


Group I | Group II 
No of pullets 6 


AV initial hve- 
weight (kgm ) 

AV rae ee 
wegl 

Total dosage of 
oe enzoate 


Group III | Group IV 


Total a ade of 
testosterone pro- 
pionate (mgm ) 

Aureomycin 
hydrochloride 
(mgm /Ib food) 

Oviduct weight (ep (gm ) 

Liver weight ( 

Serum calam 
(mgm /100 mi )* 

Serum riboflavin 
(ugm jml )t 

















* Difference between Group I and Group II not significant 
Difference between Group III and Group IV significant af P = 0 05 
(least significant difference = 10 2) 

t Difference between Group I and Group If not significant 
Difference between Group III and Group IV significant at P = 0 05 
(least significant difference = 0 702) 


Accordingly, four groups each of six immature 
cross-bred pullets (New Hampshire $ x Barred 
Plymouth Rock 9) aged seven weeks were placed at 
random in individual cages and assigned at random 
to four different treatments (see table) The per- 
centage composition of the diet was as follows 
maize meal, 30, barley, 20, oats, 10, wheat, 10, 
soybean meal, 16, fish meal, 3, meat meal, 8, 
skm milk powder, 2, dried brewer’s yeast, 2, 
dehydrated alfalfa, 2, limestone flour, 2, rock 
phosphate, 10 To each 100 Ib of this diet was 
added 4 Ib salt, 114 gm manganese sulphate, 
05 gm niacm, 3 gm riboflavin (Merck), 0 25 gm 
pantothenic acid and 100 gm fish o11 (2,400 units 
vitamin A, 400 units vitamin D,) 

Groups I and III received the above diet Groups 
IT and IV received the same diet supplemented 
with 20 mgm erystallme aureomyem hydrochloride 
(Lederle) per Ib The food consumption was mam- 
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tained equal as between all birds The experimental 
period lasted twelve days The cestrogen was given 
intramuscularly ın sıx equal dores on alternate 
mornings 

The results show that the Hebden of aureomycin 
in the diet enhanced the response of both serum cale1um 
and serum riboflavm to cstrogen The effect was 
about the same as would have been the effect of 
mjecting ¢ 10 mgm cestradiol benzoate mstead of 
6 mgm , and the relation between serum calcrum and 
serum riboflavin was not apparently disturbed 

It seems possible from this experzment that the 
addition of antibiotics to a reasonably adequate diet 
may modify its nutritional effects in such a way 
that the responsiveness of the pullet to parenteral 
cestrogen 1s enhanced It follows that the responsive- 
ness of the pullet to endogenous cestrogen may lıke- 
wise be modified by inclusion of antibiotics m 1ts diet 
Further experrments would be necessary before 
attempting to relate this effect of aureomyem to the 
supply of vitamins B,, available for protem- 
synthesizing functions® in the liver 

We are indebted to the National Research Council 
of Canada for a grant m aid of this work, to Messrs 
Schering Corporation for gifts of hormones and to 
Dr. T H Jukes, of Lederle Laboratories, and Dr 
N Nikolaiczuk for a gift of aureomyem hydro- 
chloride 
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Folic Acid as a Growth-Factor for 
the Rat 


THE recent publication by Aschkenasy-Lelu and 
Aschkenasy of their findings on the effects of folic 
acid on growth and blood composition m the young 
rat on a synthetic diet with or without adequate 
protem has prompted us to record a note on some 
early observations made on folic acid as a growth- 
factor As soon as crystalline folic acid became avail- 
able for biological research ın 1946, an experiment 
was planned to investigate the effect of folic acid on 
the growth of rats receiving @ synthetic diet Wean- 
ling rats of the black-and-white Lister Institute strain 
were given at 28 days of age a diet consisting of - 


Vitamin-free casein 20 per cent 


Sucrose er 
Hardened arachis oil 12° 35° n 
Lard Do r yy 
Salt mıxture (McCollum 185) Dar Figs 
with 0 02 ml cod liver oil daily and 1 ml of a 
solution of B vitamins containing, per ml 
Vitamin B, 10 agm Vitamin Be 10 gm 
Riboflavin 40 ,, Pantothenic acid 100 ,, 
Biotin Ly. ss Nicotinic acid 1 mgm 
Inositol 1 mgm p-Aminobenzoi acid 1 ,, 


Cholinechlonde 3 ,, 
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Folic acid was admiistered separately ın daily doses 
of 0,0 5,1 0,2 0,4 0or80pgm A positive control 
«group of rats was given a crude liver extract ın a 
daily dose equivalent to 6 gm origmal liver 

In preliminary tests an extracted casem, which 
was of a dark yellow colour, possibly due to over- 
heating ın the dryig process, was used and the 
animals did not grow satisfactorily except in the 
group receiving crude liver extract The animals had 
poor coats and some showed reddish-brown staining 
of the fur and tail No macroscopic evidence of liver 
or kidney damage was found when the animals were 
killed after seven weeks on the diet Afterwards, 
more satisfactory samples of casein were obtamed 
and all animals showed good weight creases during 
the first four weeks on the diet, with a decline in later 
weeks The rats remained in good general condition 
throughout The results of a typical experiment are 
given in the accompanying table 


WEIGHT INCREASES OF RATS REOEIVING A PURIFIED DIET WITH 
GRADED DOSES OF FOLIO ACID 


Average weekly | Average weekly 
Dose of fohe | Numberand | weight increases | weight increases 
acid (ugm } sex of rats (gm ın (gm in 
3 g 4-week period) | 7-week period) 
eo CSREES ESSE A 
0 4 4 15 60 12 46 
05 4 4 15 75 11 94 
10 3 5 15 38 12 55 
20 2 6 16 03 12 38 
40 2 6 15 47 11 95 
80 4 4 17 69 13 45 
Liver extract 3 5 21 19 14 40 














When the differences between the average growth- 
rates for the different groups were compared by 
Fisher’s t-test, no significant differences were found 
except ın the group having liver extract, which grew 
better than any of the others This result was re- 
peated in later tests, and ıt thus appeared that 
addition of up to 8 ygm folic acid daily to the syn- 
thetic diet did not affect the weight increase in young 
rats It was apparent from the preliminary tests that 
the nature of the casein component of the diet 
was of considerable importance in a highly purified 
diet 

These results are of interest 1n view of the relation 
which Aschkenasy-Lelu and Aschkenasy reported 
between the protem-level ın the diet and the response 
to a daily dose of 60 ygm folic acid The numbers 
of rats in their expermments were small, but ıt seemed 
that only very small and irregular increases ın average 
growth occurred when the dose of 50 ugm. folic acid 
was given with a diet containing 15 per cent casem 
When there was 7 per cent of casein in the diet, 
admunistration of folic acid appeared to depress 
growth Even with 20 per cent of casein ın the diet 
for the present tests the growth response was poor 
if the casein was not of good quality It would seem 
that folie acid ıs not an essential growth-factor for 
tats, and that other more important growth-factors 
present ın liver extracts are required to supplement 
a purified diet Further details of the study of 
growth factors are ın the course of publication 


Arrce M Coprixne* 
Vanna R G Ponp 
Lister Institute, 
London, SW 1 
* Now at King’s College of Household and Social Science, Campden 
Hill Road, London, W 8 


1 Aschkenasy-Lelu, P , and eee A, Arch Internat Physiol , 
56, 152 and 158 (1948) 


994 


Nature of the Milk-Ejection Process 


THE fact that extracts of the posterior lobe of the- 
pituitary gland will cause expulsion of milk from the 
mammary glands of lactating animals has been known 
for some time!? The suggestion that the oxytocic 
factor 1s volved ın normal milk let-down was made 
by Ely and Petersen’, though Turner had proposed 
a theory of milk ejection earlier and with Cooper® 
presented evidence for the existence of a separate 
mulk-eyection hormone This evidence was based 
on the use of a lactating rabbit as an assay animal, 
and showed that the milk-ejecting activity of whole 
pituitrin is greater than that of purified oxytocin 
for a given oxytocic activity, and that the purified 
pressor preparation 1s more active than it should be 
for 1ts oxytocic content 

Using the lactating sow as an assay animal and 
milking her by machine, I have confirmed the 
observations of Turner and Cooper on the milk- 
ejecting activity of commercial purified pressor 
preparation Through the generosity of Dr du 
Vigneaud, a sample of purified oxytocm assaying 
500 oxytocic units per mgm was made available for 
mulk-eyection assay This sample had been prepared 
by the method of Livermore and du Vigneaud? It 
had a mulk-ejecting potency equal to its oxytocic 
activity The assay was based on two criteria, 
namely, the volume of milk ejected and the duration 
of the let-down action These results pomt to 
oxytocin being the let-down hormone. However, 
they also raise the problem of why commercial 
preparations of pressor hormone with an oxytocic 
content stated by the makers to be less than five per 
cent should have a mulk-ejecting activity of about 
five times their oxytocic activity 

The mode of action of the milk-ejecting hormone 
has in the past been assumed to be due to its acting 
on smooth-muscle fibres ın the mammary gland 
MacFarlane’? and Richardson’ have demonstrated the 
existence of myoepithelial cells so distributed ın the 
mammary gland as tq provide a mechanism by which 
the milk-contaming alveol can be squeezed and the 
contents expelled into the collecting ducts These 
cells are also seen to run along the walls of the small 
ducts As these ducts will be closed by the pressure 
of the surrounding filled alveoli prior to mulking, 
their contraction or attempted contraction should 
result ın an opening of the lumen on the duct That 
such an opening may occur is suggested by the 
following evidence 

(1) When let-down occurs in the cow there is a 
sudden large rise in gland cistern pressure ‘This 1s 
followed by a small fall as the hormone 1s dissipated 
Should milkmg be attempted, say, ten mmutes after 
let-down, only 60 per cent or so of the normal milk 
yield will be obtained unless there is another release 
of hormone The fall in pressure ın the unmulked 
astern 1s much smaller than ıt should be if the 
retained milk ıs held, due only to the alveol: relaxing 
and ‘sucking back’ the expelled liquid These 
observations have been made by a number of workers 
as well as during work at this laboratory 

(2) In his studies on mtramammary pressure at 
this laboratory, Mr Phillips* has shown that durmg 
the period of action of the let-down hormone, the 
mulk cistern of the cow 1s connected to è constant- 
pressure source (such as contracting fibres around the 
alveoh). When the hormone goes out of action, 
the connexion to this constant-pressure source 18 
broken. - 
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(3) If, afte: let-down 1s evoked, stertle saline is 
run into the cistern of a cow to a pressure above that 
due to normal let-down, the mjection of pituitary 
extract causes a fall m pressure No change or a 
rise ın pressure would be expected if the only action 
of the milk let-down hormone 1s the compression of 
the alveoli 

(4) In the case of the sow, which has no gland 
cistern, the flow of milk stops suddenly when the 
hormone 1s dissipated, almost as 1f a valve mechanism 
shuts when a certain threshold is reached 

In the light of this evidence, ıt 1s suggested that 
when the let-down hormone acts on the mammary 
gland ıt not only causes a contraction of the myo- 
epithelium around the alveoli, so causing an increase 
ın pressure withm the latter, but also causes an 
opening of the small ducts due to the tightening of 
the longitudinal myoepithehal structures surrounding 
them This causes a fall in duct mmpedance and 
a consequent rapid flow of the milk mto the large 
ducts and the gland cistern 

W Q WEHITTLESTON 
Ruakura Animal Research Station, 
Hamilton, 
New Zealand 
d Sept 11 


1 Schafer, A E, J Exp Phystol, 8, 379 (1915) 

2 Gaines, W L, Amer J Physwl , 38, No 2, 285 (1915) 

SEly, F , and Petersen, W E,J Dary Sct , 24, No 3, 211 (1941) 
“Turner, © W , cyclostyled notes on muk secretion, p 89 (1938) 
5 Turner, C W, and Cooper, W O , Endocrinol , 29, 320 (1941) 


*Iavermoro, A H, and du Vigneaud, V, J Bwl Chem, 180, 365 


? McFarlane, D , Rennie, J C, and Blackburn, P S (unpublished) 
8 Rıchardson, K C , Proc Roy Soe, B, 138, 30 (1949) 
° Philips, D S M , Proc NZ Animal Prod Soc (in the press) 


Milk Ejection following Electrical 
Stimulation of the Pituitary Stalk in Rabbits 


CONSIDERABLE indirect evidence exists! for the 
involvement of the posterior pituitary gland ım ‘let- 
down’ or ejection of milk Experiments were per- 
formed to find the effect of electrical stumulation of 
the pituitary stalk on the mammary glands in sıx 
lactating rabbits After overnight separation from 
their litters, the animals were anesthetized with 
ether, and a single teat-duct was cannulated and 
connected to a kymographic volume-recording system 
A glass-insulated platinum wire electrode with 1 mm 
bare tip mounted on a stereotaxic instrument was 
used for stimulation A standard stimulus of 1 min 
duration was adopted with 1 0 volt, 50 cycles sme- 
wave alternating current 

Following stumulation, milk was seen to flow up 
the cannula after a latent period of about 25 sec. 
reaching a peak at 90 sec , and thereafter gradually 
subsiding to the original level over 4-7 mm The 
volume of milk ejected was 0 5-1 5 cc, representing 
approximately 1/48 of the total ejection volume, 
since there are six ducts ın each teat Successrve 
ejection responses were of diminishing magnitude, 
but as many as three responses could be elicited in 
a period of 30 min Intravenous injection of 200 mU 
posterior pituitary extract gave similar ejection 
responses with a latent period of 10-15 sec 

These results offer strong support for posterior 
pituitary mediation of ‘let-down’ They provide no 
clue to the mechanism iitiating the response, but 
recent evidence? suggests that the suckling stimulus 
activates the neurohypophysis ın the normal un- 
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maesthetized 1abbıt Experrments are ın progress to 
study the effect of electrolytic lesions ın the supra- 
yptico-hypophysial tract on ‘let-down’ m this species 


B A Cross 
G W Harris 
Physiological Laboratory, 
Cambridge 
Aug 18 


Folley, S J, and Malpress, F H, “The Hormones”, 1, 695-805 
(New York Academic Press, 1948) 


Cross, B A, [Nature, 186, 612 (1950)] 


Variation of the Somatic Chromosome 
Number in Man 


THE necessity of stressing the importance of 
thromosomes ın the organization of plants and 
mimals, and their decisive role ın inheritance, caused 
) Hertwig in 1918 to formulate the ‘Jaw of constancy 
£ chromosome number’, which rmplies that all cells 
f a given organism contain the same somatic number 
f chromosomes A great number of observations 
ave, however, shown that this concept is in need 
£ revision Especially m imsects’? and ın plants’, 
t has been established that certain cells and even 
vhole tissues may represent different degrees of 
»olyploidy 

It has been proposed that another type of variation 
cceurs in the somatic chromosome number of man 
Jisregarding authors whose cytological technique has 
en insufficient to warrant exact conclusions, we 
nay take Karplus‘ and Andres and Jiv as the first 
io produce evidence that the somatic cells in human 
mmbryonic tissues contain variable, mostly aneuploid, 
thromosome numbers 

That these findings, which are undoubtedly valid 
n the light of our present observations, have been 
completely overlooked in the cytological literature 
s, however, easy to understand Furst, ıt seems at 
irst sight to be impossible to bring them into egree- 
nent with the known iules of heredity and gene 
ction. Secondly, human embryonic tissues are 
ather difficult to fix satisfactorily The figures in 
he earlier papers are consequently rather uncon- 
nmemg Hence studies on human chromosomes as 
vell as on other animals have been made mostly 
m germ-line cells, which naturally must contain the 
hromosome number characteristic of the species 
“hirdly, chromosomes have been more extensively 
tudied ın plants and lower anrmals Since in these— 
xcept for occasional polyploidy—the somatic cells 
eem to contam a constant chromosome number, ıt 
as naturally been inferred that the same must be 
rue of the hıgher animals also A final blow to 
ttempts to propose a vaziation in the somatic 
thromosome number in man was given by the 
authority of Kemp*, who maintamed that they were 
lue to faulty observations 

We were led to study the somatic chromosomes 
n man through our studies on the cytology of human 
ancer tissues™? As normal comparison material the 
iterme epithelium in its proliferation stage was 
thosen It was found that the cells in this tissue 
iad chromosome numbers showing a wide range 
of variation Timonen® counted the chromosome 
umber in a thousand cells The numbers varied 
tween 4 and 100, the highest peak lying at 20-25 
thromosomes and another much lower at 45-50 
shromosomes Measurements of nuclear volumes gave 
values which were in good agreement with the vary- 
ng chromosome numbers 
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To discover whether the same condition obtains 
m other human tissues, embryonic tissues were 
studied cytologically Our material consisted of 
various tissues of fourteen human embryos aged sıx 
to twenty-four weeks It was found that all the 
embryonic tissues studied, including skin, brain, 
liver, intestine, cartilage, and bone marrow, had 
chromosome numbers varying from 12 to polyploids, 
the chromosome numbers most frequently encoun- 
tered obviously lying between 20 and 30 No special 
number was characteristic for any kind of tissue 
Whether or not the peaks varied between different 
tissues cannot be decided from the present material 
Fig 1 represents the 20 somatic chromosomes from 
a brain cell in an eight-weeks embryo, while Fig 2 
ulustrates a somatic metaphase from uterine epi- 
thelium with 41 chromosomes 
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Somatic metaphase plate with 20 chromosomes from a 
brain cell of an eight-weeks embryo (x 3,000) 


Fig 2 Somatic metaphase plate with 41 chromosomes from the 
uterıne epıthekum (x 3,000 ) 


Fig 1 


What the actual mechanism undeilying the varna- 
tion in the somatic chromosome number is, 1s not 
clear, since very early stages have not as yet been 
studied Whether the lagging chromosomes seen 
especially ın the anaphase stages are able ın them- 
selves to bring about this phenomenon remains so 
far an open question 

The most obvious problem 1s, however, how the 
variation ın the somatic chromosome number is to 
be reconciled with the fact that heredity and differ- 
entiation m man obey the same laws as ım those 
organisms ın which every somatic cell contains the 
constant diploid chromosome complement To 
account for this, we must assume that the whole 
human organism, or at least the whole tissue, acts 
as one unit Let us assume an original cell with the 
complete chromosome complement necessary for the 
development of the organism, and that a tissue arises 
from this m which the cells contain different numbeis 
and combinations of chromosomes (By what means 
this differential distribution ıs effected ıs not of 
importance in this connexion) If we suppose that 
every individual chromosome has divided the same 
number of times, the relative number of the different 
chromosomes ın the tissue remains the same as in 
the orgmal cell For such a tissue in which the 
chromosomes are distributed differentially between 
the cells to act simuarly to a tissue in which every 
cell contains the same number of chromosomes, we 
must assume that the chemical and physiological 
interaction between the cells ıs much closer than in 
lower animals In the lower organisms every cell 
would be a relatively independent unit, whereas the 
working unit in man would be the whole organism 

We suggest tentatively that the same type of varia- 
tion m the somatic chromosome number will be 
found to be characteristic of warm-blooded animals in 
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general It does not seem impossible that ıt 1s just 
this property which determines the difference m the 
organization of plants and lower animals on one hand 
and of the warm-blooded animals on the other We 
may ın this connexion recall, for example, the great 
capacity for regeneration of plants and lower animals 
as compared with higher animals, and the occurrence 
of both sex and other mosaics ın plants and insects 
and their absence ın warm-blooded animals 

Our thanks are due to Prof A Turunen, head of the 
Women’s Clinic of the University of Helsinki, for 
the opportunity of carrymg out the present study 
A more extensive account of these observations and 
their theoretical implications will be published 
elsewhere?! 

SAKARI TIMONEN 
~ Exva THERMAN 
Women’s Climie, 
University of Helsink: 
Aug 15, 

1 Gertler, L, ‘“Chromosomenbau” (Berlin, 1938) 
3 Oksala, T , Hereditas, 25, 132 (1939) 
3 Huskins, C L, Proc 8th Internat Congress Genetics, 274 (1948) 
‘Karplus, H, Z Zelf, 10, 38 (1930) 
5 Andres, A H ‚and Jiv, B V , Cytologia, 7, 371 (1936) 
"Kemp, T, Z Zelf , 11, 429 (1980) 
7 Timonen, S , and Therman, E , Cancer Research, 10, 431 (1950) 
? Thaman, E , and Tımonen, § , Hereditas (1n the press) 
? Tımonen, S , Acta Obstetr Scand , 31, Supp 2, 1 (1951) 
t° Therman, E, and Timonen, S, Hereditas (in the press) 


Multiple Sex Chromosomes in the 
Marsupials 


Durine the past thirty years, some twenty species 
of marsupials have been examined cytologically In 
all of them, a typical XY sex-chromosome mechanism 
has been reported We have recently re-mvestigated 
the potoroo (Potorous tridactylus), a common species 
of rat-kangaroo in Tasmania. In the spermatogonial 
mitoses, the male shows thirteen chromosomes, 
whereas the female shows twelve in ovarian mitoses 
(Figs l and 2) The chromosomes of the female can 
easily be arranged in homologous pairs, one pair (the 
X-chromosomes) hemg conspicuous by their long, 
nearly median, centromere constriction In the male, 
ten chromosomes can be paired, but three have no 
simular partners These are the X, with a long sub- 
median constriction, the smallest of the set (Y,), and 
an acrocentric (Y,) The last two chromosomes are 
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not represented in the female In accord with thes 
observations, five bivalents held together by fror 
one to five chiasmata and a trivalent are formed a 
the first division of meiosis in the male (Fig 3) Th 
trivalent 1s made up of the X, pairing in one of ıt 
arms with Y,, and in the other arm with Y, Oriente 
tion on the spindle 1s always such that F, and ¥ 
are directed to one pole, and the X to the othe 
pole Two types of sperm are produced, a mak 
determming type with seven chromosomes, and 
female-determming with six The sex-determimin 
mechanism 1s, thus, of the XY,Y, XX type 

In the prophase stages of meiosis, the Y, and u 
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“ homologous arm in the X behave similarly to tl 


autosomes and usually form two typical chiasmati 
The other arm of the X-chromosome, lıke Y., 
strongly heterochromatic, being condensed into a 
irregular sphere at earliest diplotene At later d 
plotene this arm 1s seen to be made up of two part 
the distal pairing segment being more condense 
This b 
haviour is characteristic of the X-chromosomes : 
other marsupials that have been investigated! | 
is thus probable that the aberrant mechanism, in tl 
potoroo has arisen by translocation between tl 
&-chromosome and an autosome with loss of 
centromere 

These results are based on the examination of thre 
specimens, & male from Sorell in southern Tasmanx 
and a male and female obtamed in Hobart Tk 
species has previously been investigated by Altman 
and Ellery? ın animals obtamed from Tasmanu 
They imterpreted their observations as showing 
typical XY mechanism It 1s, perhaps, possible the 
two sex-determination mechanisms exist m th 
species However, since ther XY bivalent corr 
sponds in size to the smallest bivalent of our materia 
this seems unhkely 

It 1s at present impossible to say how widesprea 
multiple sex-chromosome mechanisms are in tt 
marsupials As pointed out by Darlington® and mo: 
recently by Matthey‘, Agar’s® results on Macropt 
ualabatus (= Wallabia bicolor) are probably to t 
interpreted as showing the existence of a multip 
mechanism in this species. Indeed, the X-chrom: 
some seems to have the same long centromere co: 
striction which 1s visible in the potoroo We interpr 
Agar’s figures as showing that the female wallaby hi 
ten chromosomes, and the male eleven, of whic 
three form a trivalent at meiosis as in the potoro 
It ıs probable that a similar mechanism may al; 
exist in the msectivore Sorex araneus, Bovey (cite 
in Matthey*) having described a trivalent at meros 
1n the male The chromosome number ın the fema 
of this species 1s, however, unknown 

We wish to thank Mr A Q Lyne for assistance : 
this investigation. The Fauna Board of Tasman 
kindly gave us permission to take specrmens of th 
protected animal One of us was in receipt of 
Commonwealth Research Scholarship 
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1950 
Height to Node Ratio of Jute Plants 


In an earlier communication}, 16 was pomted out 
that, at the fruiting stage, the ratio of the height to 
the number of nodes of the two varieties of mung 
(Phaseolus aureus Roxb Syn, Phaseolus radiatus 
Linn ) plants, sown at different times of the year, 
hes always between 2 2 and 2 9, and that the total 
height and the number of nodes of the two varieties 
gradually became similar as the sowing was delayed 
fiom August until October 

Calculations made from results obtamed while 
studying the effect of sowmg-trme on the growth 
and development of two species of jute, Corchorus 
capsularis Linn (type D 154), and © oltorvus Linn 
(type Chinsura Green), sown at an mterval of thirty 
days from April to June (in case of the latter species, 
however, the first sowing was not done), m replicated 
plots m the field, showed very similar results The 
final observations and measurements, as well as the 
ratio of the height to the number of nodes, are shown 
m the accompanymg table 
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Corchorus capsularis | Corchorus olktorws 




















Date of No of No of 

sowing | Height, H | nodes | H/N | Height, H | nodes | B/N 
(cm ) (N) (cm ) (N) 

April 1 814 17 81 33 | 3 86 — — — 

May 1 331 25 88 30 | 375 360 67 107 66 55 

May 31 | 257 75 70 38 | 366 | 269 66 72 66 | 3 71 

June 30 | 193 00 i 55 00 | 350| 18870 51 33 | 3 67 








The ratios of height to number of nodes with 
reference to the different tıme of sowing he between 
3 50 and 3 86 for © capsularis and 3 35-3 71 for 
C oltorzus The difference between the highest and 
the lowest ratios 1s 0 36 in both cases, whereas for 
mung! it was observed that the difference was 0 7m 
both varieties The ratio is correlated with the tıme 
of sowing only ım the case of C capsularıs The heights 
and the number of nodes of the two species, as m 
the case of mung', gradually became almost similar 
at the later sowmgs It has further been observed 
that the range of variation with regard to the ratio 
is greater durmg the early stages of growth of the 
plants than at the later stages 

This work was done at the Botanical Laboratory, 
Presidency College, Calcutta A detailed paper has 
already been sent elsewhere for publication 

F D K MvcxHeExai 
Division of Botany, 
_ Indian Agricultural Research Institute, 
New Delhi 
Aug 9 
1 Sengupta, J C, and Mukher:, D K , Nature, 168, 252 (1949) 


Conversion of Flavonols into Anthocyanidins 


QUALITATIVE experiments with a wide range of 
y-pyrones show that they are reduced by lithium 
aluminium hydride to y-pyranols, which afford 
pyrylrum salts on treatment with acids 
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Anthocyanidins are produced in this way fiom the 
appropriate flavonols Thus kempferol yields 
pelargonidm chloride, which was readily isolated, 
crystallized and identified 

The process ıs a general one and naturally works 
well with methoxylated flavones, though protection 
of hydroxyl groups 1s not essential, 1t 1s also applic- 
able to the reduction of xanthones to xanthydrols 
(thence to xanthylium salts) and to other y-pyiones 

The advantage of this method resides in the fact 
that pimacol-like coupling of the molecules is avoided 
Thus a paper chromatogram of the reduction product 
of kæmpferol showed that the pelargonidin was un- 
contaminated by related pigments The feasibility 
of reduction of flavonols should provide a new 
resource in the study of natural products because 
the flavylium salts have very characteristic properties 


R MIRZA 
R ROBINSON 
Dyson Perrins Laboratory, 
University, Oxford 3 
Oct 3 


Preparation of Bicholestatriene from 
Cholesterylacetate 


In a recent communication m A ature, Hafez! has 
described the isolation of a yellow bicholestatriene 
from the mixture of products obtaimed by the action 
of N-bromosuccmimide on A*+-cholestadiene A 
compound of simular, 1f not identical, nature is also 
occasionally obtained as a by-product of the prepara- 
tion of 7-dehydrocholesterylacetate from cholesteryl- 
acetate and N-bromosucemimide according to the 
procedure of Bernstein eż al? 

In a typical experiment, 5 gm of cholesterylacetate 
was dissolved in 60 cc of petroleum ether (bp 
60-70°) After the addition of 25 gm N-bromo- 
sucemimide, the mixture was refluxed with stirrmg 
and Wlumimation from an RSP-2 ‘Photospot’ lamp 
placed 5 em below the flask The reaction was 
accompanied by the evolution of some hydrobromie 
acid After four minutes, 2 55 cc of s-collidine was 
added to the reaction mixture, which was then cooled 
to room temperature and filtered The filtrate was 
concentrated ın vacuo, and the oily residue dissolved 
ın 30 ce of benzene containing 1 5¢c of s-collidine 
The solution was refluxed for twenty minutes and 
then cooled and washed successively with ice-cold 
aqueous solutions of hydrochloric acid and sodium 
carbonate and with water Removal of the solvent 
wm vacuo afforded a dark oily residue which was 
dissolved in petroleum ether and chromatographed 
on a silica gel column Elution with benzene- 
petroleum ether (1 1) gave 400 mgm of a yellow 
material which after two crystallizations from 
benzene-ethanol melted at 241-244° , [a] p? = — 200° 


(found C, 88 54, H, 11 54 per cent, molecular 
weight, 728, calculated for C,,H, C, 8870, H, 
11 30 per cent, molecular weight, 731) The ultia- 


violet absorption spectrum of this hydrocarbon in 
n-hexane shows maxima at 254 


ĉi (E = 12 400), 262 (E = 13 400), 
350 (Æ = 40200) and 368 
(E = 44 500). 


It appears most hkely that 
this hydrocarbon ıs identical 
with that described by Hafez, 
and that the mechanism of rts 
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formation does not necessarily mvolve the z-steroid 
structure 
ROBERT C OTTKE 
WERNER BERGMANN 
Yale University, 
New Haven, Conn 
July 11 
1 Hafez, M , Nature, 165, 401 (1950) 
2 Bernstein, S, et al, J Org Chem, 14, 433 (1949) 


Change with Temperature of the Heat of 
Wetting of Dry Cellulose in Water, and its 
Bearing on the Specific Heat of the 
Adsorbed Water and of the 
Swollen Cellulose 


THE heat of wetting of dry standard cellulose in 
water was measured at temperatures between 0° C 
and 40°C The cellulose and the experimental 
technique were those described previously? The heat 
of wetting decreases with the rise of temperature as 
shown by the followmg values, which represent the 
means of several experimental results at each 


temperature ` 
Heat of wetting 
Temperature (cal /gm dry cellulose) 
0c 11 84 
10 11 51 
20 11 01 
25 10 80 
30 10 70 
40 10 14 


The decrease appears to be Imeaz m the range tested, 
and amounts to about 0 042 cal /degree/gm cellulose 

The heat of wettmg represents the decrease m the 
heat content (— AH) of the ‘dry cellulose- water 
system through the wettmg process The variation 
of the change of heat-content with temperature 
represents the difference between the heat capacity 
of the system before and after wetting as given by 
Kirchhoff’s equation 


d(AH)/aT = AC; 


ad(AH)/dT here ıs positive It means that the heat 
capacity of the system after wettmg (swollen cellulose- 
adsorbed water) ıs more than its heat capacity before 
wetting, that 1s, more than the sum of the heat 
capacity of the dry cellulose and that of the water 
it can adsorb Such merease ın the heat capacity 
of the system resulting from wetting may be due to 
some change either m the water, on bemg taken up 
by the dry cellulose, or ın the cellulose ıtself, on 
swelling, or due to a change in both 

As to the water, 1t may be suggested that adsorp- 
tion causes some depolymerization of the hquid This 
may take place either directly by the splitting of the 
adsorbed polymerized molecules on the surface of the 
cellulose, or directly by the selective adsorption of 
the simple molecules, and thus disturbmg the equili- 
brrum between the simple and the polymerized mole- 
cules of the quid Depolymerization of liquid water 
seems to cause an increase in 1ts specific heat, as 
suggested by the thermal measurements by Koch? 
These show that the specific heat Cp of the hqmd 
decreases with the merease of pressure at constant 
temperature At the same time, it 1s reasonable to 
thmk that the merease of pressure would cause an 
imerease in the degree of polymerization Agam, 
Koch’s measurements show that Op increases with 
the rise of temperature, while this would decrease 
the degree of polymerization Thus ıt may be con- 
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cluded that the adsorbed water has a higher specific 
heat than that of ordmary hqwd water due to a 
smaller degree of polymerization 
As to the cellulose, its swelling 1s a process analogous 
to depolymerization, since ıt represents & partial 
separation of the cellulose micelles Thus ıt may be 
expected that the swollen cellulose would also have 
a higher specific heat than that of dry cellulose 
Maurice WAHBA 
SHawky NASHED 
Faculty of Science, 
Fouad I University, 
Cairo July 1 
t Wahba, M, J Phys Coll Chem , 52, 1197 (1948) 
2 Koch, W , Forsch Gebete, Ingemeurw , 5, 188 (1934), Z Ver deut 


Ing , 78, 1110 (1984) Cited from Dorsey, ‘‘Properties of Ordinary 
Water Substance’, 259 (A CS Monograph, Senes No 81, 1940) 
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Stability of Complex Salts of 
Bivalent Metals 


In the study of absorption spectra of mner complex 
salts of acetylacetone with bivalent metals, we have 
found the absorption maximum shifts towards longer 
wave-lengths ın the following order 


Acetylacctone ) a my 
n(acetylacetone ; 
Co(acetylacetone)s 282 7}? alcoholo 
Ni(acetylacetone), 294 
Cu(acetylacetone). 296 ,, 


The above absorption bands of complex salts are 
due to the acetylacetone molecules co-ordinated to 
the central metal, and the displacement of the 
position mdicates the degree of deformation or 
polarization of ligand molecules In other words, 
the copper complex salt, which shows the largest 
displacement, combines with acetylacetone most 
firmly and ıs most stable The chemical properties, 
such as stability against alkali, thermal decomposi- 
tion, exchange of central metal with other metals m 
the aqueous solution, etc , also show the remarkable 
stability of the copper complex salt The manganous 
and ferrous complexes are very unstable and easily 
oxidized to the trivalent state Arianged in order of 
stability, the series 1s, therefore, 


Cu > Ni > Co > Zn > Fe, Mn 


Recently, several studies on the stability of com- 
plex salts of bivalent metals with salicylaldehyde?}?, 
sodium salicylaldehyde sulphonate’, o-formyl- 
naphthoxide? and 6,(§’,8”-triaminotriethylamine* have 
been published These studies gave the nearly 
identical stability series of bivalent metals, namely, 


Zn < Cu > Ni > Co > Fe > Mn 


Our results are also n accord with these 1esults, 
and add another example to the stability series of 
bivalent metals 

A part of these results were published in Japanese 
(J Chem Soc Japan, 69, 70 (1948)) 

Kazuo YAMASAKI 
Kozo SONE 
Chemical Laboratory, 
Science Faculty, 
Nagoya University, 
Chikusa, Nagoya 
July 10 
i Irving, H , and Wilhams, R J P , Nature, 162, 746 (1948) 


2 Mellor, D P, and Maley, L, Nature, 159, 370 (1947) 
x Cain, M : and Melchior, N ©, J Amer Chem Soc , 70, 3270, 3273 


+ Ackermann, H , Prue, J E, and Schwarzenabach, G , Nature, 163, 
723 (1949) 
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Analysis of DDT Derivatives by Reversed- 
Phase Paper Partition Chromatography 
For the purpose of studymg the metabolism in 

msects of a radioactive bromine analogue of DDT 

(Br*¥C,H,), CH CCl, (I), a method was requircd for 

the separation and estimation of (I) and the possible 

metabolites, (Br*C,H,),C CCl, (II), and (Br*C,H,). 

CH COOH (III), on the micro mole scale It was 

important that the method itself should not bring 

about any decomposition of unchanged (1) 

We have analysed mixtures of these compounds 
labelled by bromine-82 by reversed phase? uni- 
dimensional pape: partition chromatography as 
follows 100 x 2 5-cm stiips of Whatman No 1 
filter pape: wore drawn once through a bath of ether 
containing 25 per cent by weight of ‘Vaseline’, 
ciamed, and dried The mixture for analysis (for 
example, ın benzene), which contained not more 
than 50yugm of each component, was apphed to the 
top of the strip When the volume of solution was 
unavoidably large ıt was applied drop by drop, each 
drop being allowed to evaporate before applying the 
next one, so that the ‘Vaseline’ was not washed away 
fiom the zone of application The mobile phase 
consisted by volume of 80 per cent ethanol], 15 per 
cent water and 5 per cent ‘880’-ammonia and was 
allowed to descend the stip ın the usual way 

Under these conditions, (I), (II) and (III) moved 
with Rp values of 0 44, 0 35 and 0 75 respectively 
In some instances there was an unexplained slight 
but sumilar shift ın all the Ry values When dealing 
with unknown mixtures, therefore, a known weight 
of (I) or (II) was sometimes added as a ‘marker’ 
The separated components were located 1adio- 
metrically by cutting the strips into equal sections 
and mounting them below a thin end-window 
Geiger~Mulle: counter Provided the sections are 
smal] and suitably, mounted, ıt may be reasonably 
assumed that the geometrical distribution of the 
compound will be the same for each section The 
weight of compound in each section 1s negligibly smal] 
compared with the weight of the material of the section 
itself, so that self-absorption of the f-radiation 
assayed depends only upon the density of the strip 
and ıs constant for each section 

On this basis the total weight w of a particular 
component is proportional to the sum of the net 1ates 
of count (coriected for decay, dead-time losses, ete ) 
of the sections associated with a particular peak, that 
is, w = kXa, where a is the corrected net rate of 
count for each relevant section, k depends upon 
the specific activity of the original component and 
upon the overall counting efficiency It has been 
found convenient in practice to determme k by 
surveying a chromatogram run with a known weight 
of compound of known specific activity In the case 
of a 100-vgm mixture of (I) and (IT), the separated 
peaks of which run closely, ıt was estimated that 
less than 5 pei cent of the mixture remained ume- 
solved in 22 hr ‘No isotope exchange between differ- 
ent compounds could be detected when a mixture 
containing 1adioactive (I) and active (II) and (IIT) 
was resolved by this method 

This note 1s published by peimission of the 
Department of Scientific and Industrial Research 

F P W WINTERINCHAM 
A HARRISON 
R G BRIDGES 
Pest Infestation Laboratory, 
London Road, Slough, Bucks Aug 15 
‘Partridge, S M , and Swain, T , Natwe, 188, 272 (1950) 
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A Method for Large-scale Separation of 
Amino-acids on Filter Paper 


For quantıtatıve determinations of ammo acids 
separated on filter paper, ıt 1s often desnable that the 
spots should contain a large: quantity of substance 
than ıs as a rule possible to achieve with unaffected 
resolution A one-dimensional technique m which 
the substance to be analysed is applied along a Ime 
across the paper has been desezibed by Yanofsky, 
Wasserman and Bonner! I have successfully applied 
the following two-dimensional technique for separating 
comparatively large quantities of amimo-acids m 
bacterial hyd: olysates 

About 5 mgm or more by diy weight of the 
hydrolysate was applied as twenty spots along a line 
12 cm from the short side of a Whatman No 4 filter 
paper (46 114 cm) To make the size of the original 
spots less than 5mm im diameter, a condition esscn- 
tial for good separation, the application of the 
amino-acid solution was effected by means of an 
‘Agla? micrometer syringe This was operated by a 
synchronous electric motor to yield 0 01 ml in 12min 
To facilitate evaporation, a stream of au was passed 
over the site of application at the same timc as ıt 
was slightly heated When all the twenty spots had 
been applied, the short side of the paper nemer 
to them was immersed in a glass trough holding a 
mixtuie of butanol- water -~ glacial acetic acid 
(5+ 5+ 1 pats) and the pape: was left hangmg 
in a chromatographic box at 5°C for 85 hr The low 
temperature was chosen to reduce esterification 
After 85 hr, the front had run off the paper into a 
roll of filter paper stapled to the bottom of the sheet 
as described by Miettinen and Virtanen® After 
drying at 40°C, the papei was cut parallel to its 
short side mto sheets carrying suitable groups of 
amino-acids The position of the cuts was determined 
by comparison with standard amino-acids that had 
run parallel to the unknown substance, then cut 
off from the main sheet and developed with 
ninhydrin 

To concentiate the ammo-acids, now localized 
as bands across the sheets, they were eluted 
with distilled water tiavellng downwards over 
the papers at right angles to the direction in 
which the butanol front had been run Care was 
taken to ensure that the front did not pass a horr- 
zontal line 4 em above the end of the sheet To 
facihiate accurate control of this position, a couple 
of stamnless steel electrodes were mounted at this 
level They were connected up in a circuit for measu - 
mg the resistance, and when the front changed the 
conductivity of the paper the trough was emptied 
by means of an electrically controlled tap and a 
signal was given The paper was dried at 40°C and 
the elution process iepeated The amino-acids were 
now accumulated along the line where the front had 
been stopped The sheets carrying tyrosme, valine, 
methionine and phenylalanme, zsoleucine, and 
leucine respectively were then run against the 
direction of the elution with tert -amyl alcohol m 
diethylamine vapour according to the method 
recommended by Work? The sheet cariymg 
the 1est of the amino-acids was run in the same 
direction with phenol in an ammonia atmosphere 
after the topmost part of the pape: had been sprayed 
with pheno] to give the front a start ove: the fastest- 
running amino-acids 

Thg technique described yields quantities of the 
different amino-acids which can for example, easily 


1000 


be determmed as soluble copper complexes by the 
method described by Worwod! 
C-G HEDÉN 


Bacteriological Institute and 
Cell Research Department, 
Karolinska Institutet, 
Stockholm July 14 


1 hae rng C, Wasserman, E , and Bonner, D M , Sevence, 111, 61 
hoary J K, and Virtanen, A I, Acta Chem Scand, 8, 459 


3 Work, E , Biochumica et Biophysica Acta, 8, 400 (1949) 
“Woiwod, A J , Biochem J , 45, 412 (1949) 


Quantitative Paper Chromatography of 
Amino-acids 


INDEPENDENT observations made in this Lab- 
oratory, durmg recent months, serve to confirm and 
to extend the findings recently reported by Fowden 
and Penney!, concerning the factors causing loss m 
the quantitative estimation of amino-acids by paper 
chromatography Since our experiments have been 
carried out under somewhat different conditions from 
those of these authors, and further, since we are not 
in complete agreement on all points, we feel it is 
desirable to record our findings 

The chief differences ın our experimental conditions 
are the use of (1) Whatman No 54 filter paper 
instead of Whatman No 4, (2) phenol/water (4 1), 
that ıs, unsaturated, and with the absence of 
ammonia, (3) lutidme/water (3 1) as a second ex- 
perimental solvent, (4) an muitial temperature of 
95-100° for drying chromatograms, the heating cur- 
rent bemg switched off from the commencement of 
drying 

Effect of using washed filter paper upon amino-acid 
recovery In agreement with Fowden and Penney, 
we have found that the blanks on untreated filter 
paper are high and vanable, and that treatment of 
the paper with dilute alkali reduces the blanks very 
considerably However, we have not found a simple 
alkali-washing to be sufficient to give consistent 
blanks and good recoveries The use of a more 
thorough treatment gives a paper with improved 
properties, as is indicated ın Table 1 


Table 1 





Recovery on paper (per cent) 








Amino-acid Quantity Washed with | Boiled with 
chromatographed | applied (ugm ) alkal alkalı 
Glycine 10 74, 86 96, 96, 97 5 
Leucine 10 73, 63 84, 84, 100 





The specially treated paper was boiled with four 
successive portions of 1 per cent alkali and then with 
water until free from alkalı The necessity for such 
treatment would seem to indicate the presence in the 
paper of ninhydrin-reacting materials other than 
ammonia? 

Effect of heat un the absence of solvent on the recovery 
of ammo-acids from filter paper In the range of 


Table 2 


















Quantity 


Average recovery (in gm) on 
Amuno-acid | apphed (ugm ) dry: 


ıng for 15 min at 
50° ` 7 100° 150° 












Alanme 10 





107 (9)* | 101 (8) | 75 (8) 
Glycine 10 9 7 (14) 96(14) | 72(11) 
Leucine 15 148 (5) 149 (6) | 122 (6) 





* Figures ın brackets indicate the number of determinations 
averaged x 
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temperature-investigated by Fowden and Penney, 
heat has practically no effect on the recovery of 
ammo-acids Our work has shown, however, that at 
higher temperatures (150°) considerable losses occur 

Effect of heat wn the presence of solvent on amrno-acid 
recovery Filter paper was spotted with alanime, 
glycine and leucine, treated with aqueous phenol and 
dried for 15min At 150°C losses were considerable ; 
at 100° they were still appreciable, except in the 
case of glycmme, while at 50° the recovery was 
satisfactory 

Table 3 









Quantity 


Average recovery (n pgm ) at 
Amuno-acid | apphed (#gm ) 50° 100 150° 







Alanine 10 7 (2)* 8 5 (5) 4 5 (3) 
Glyeine 10 2 (4) 9 5 (8) 6 6 (4) 
Leucine 14 5 (6) 12 1 (9) 6 3 (3) 





* Figures in brackets indicate the number of determinatione 
averaged 


Recoverres of amino-acids from one-dimensional 
chromatograms These are shown in Table 4 


Table 4 














Amino-acid | Quantity 
chromato- applied 











Solvent Recovery 1n (ugm ) 





graphed (ugm ) 
Alanine 10 phenol 
Alanine 10 Tutidine 
Glycine 10 phenol 
Glycine 10 lutidine 
Leucine 15 phenol 





It ıs to be noted that the results do not indicate 
that the behaviour of glycine differs notably from 
that of other amino-acids 

In all cases amino-acid contents of papers were 
determined by the method of Moore and Stein 

The above data are recorded with the permission 
of the South African Council °for Scientific and 
Industrial Research 

L NOvELLIE 
National Chemical Research Laboratory, 
SA Council for Scientific and Industrial Research, 
Pretoria July 18 


1 Fowden, L , and Penney, J R , Nature, 185, 846 (1950) 
2? Wynn, V , Nature, 164, 445 (1949) 





History of Chromatography 


Art those mterested in the history of chromato- 
graphy, including the authors of the present 
communication, have hitherto accepted the claim that 
M S Tswett was the discoverer of this extremely 
fruitful method of analysis A detailed survey of 
the early literature of adsorption in petroleum tech- 
nology recently mitiated by one of us (HA W Y strongly 
suggests that, despite the powerful influence which his 
experiments have undoubtedly had on later genera- 
tions, Tswett has, ın fact, recerved considerably more 
credit than is his due 

So early as 1897, D T Day*, pursuing investiga- 
tions of the methods by which natural petroleum is 
formed and transformed, showed that if crude 
petroleum 1s forced upwards through a column, of 
powdered limestone some fractionation occurs and 
the oil which first emerges is thinner and hghter in 
colour than that which follows A similar commercial 
process had, indeed, been devised some ten years 
previously for the petroleum industry by C Engler 
and M Boehm for the bleaching of oil and the pro- 
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luction of petroleum jelly The oil to be bleached 
was passed through six batteries of adsorbents 
sch contammg about one kilo of charcoal 
3umilar adsorbers were described by other con- 
wemporary authors*>, but such processes are, of 
30urse, essentially what Fink* has called adsorptive 

miltration rather than true chromatography Day, 

“however, carried his experrments further and on 
August 20, 1900, exhibited in Paris, at the First 

mniernational Petroleum Congress, hydrocarbon frac- 
sions which he had isolated by differential adsorption 
m a column of fuller’s earth The full text of Day’s 
ecture to the Congress? is not now available, but 
tbstracts and comments upon 1t were published by 
varous authors who were present®1* Petroleum 
rom the top of the column, m which the crude 
naterial rose by capillary action, approximated to a 
irst distillate, from the centre a heavier orl was 
»btamed, and from the bottom a sem1-solid petroleum 
elly From the contemporary accounts it 1s quite 
‘lear that Day was well aware of the possibilities 
«nd the importance of his method for the analysis 
of hydrocarbon mrxtures of all kinds Ata dinner given 
m the evening following the lecture, the president, 
3 Dvorkovitz!, referred to Day’s discovery as out- 
tanding, saying that like all great discoveries “it 
ooks simple—in fact 1s srmple—but ıt requires much 
wevious thought, patience, and perseverance” Day 
sid not realize his hopes of sufficiently perfecting his 
nethod within a few months to isolate pure individual 
1ydrocarbons, though over a period of years he and 
us co-workers effected many successful fractiona- 
1ons?"16, and he did not recognize the supreme 
«mportance of adsorption ın the process until] much 
ater, lookmg upon it at first as chiefly a capillary 
fect, such as was then known to occur m the wicks 
‘f lamps Nevertheless, 1¢ 1s difficult to regard his 
nethod as anything but a crude form of chromato- 
raphy L Zechmeister’s opmion” that Day “might 
a favourable circumstances have been successful ın 
he elaboration of chromatographic procedures” 
eems, therefore, rather less than just, for Day con- 
orms closely to that author’s definition of chromato- 
sraphy as “those processes which allow the resolution 
f solute mixtures by selective fixation and liberation 
m a solid surface or support, with the aid of a fluid 
treaming in a definite direction” 

It is not Day alone, however, who may claim to 
1ave anticipated Tswett C Engler was present at 
day’s lecture m Paris, and at once proceeded with 
ù Albrecht to elaborate the method in experiments® 
vhich seem to have been completely overlooked 
-hey accelerated the rate of flow through ther 
olumn by using a large head of liquid They collected, 
b fixed intervals, successive fractions emerging from 
he top of the column and distmguished them by 
‘etermination of such physical properties as density, 
‘iscosity and boilng-pomt In fact, they undoubtedly 
armed a hquid chromatogram, a technique normally 
scribed to Koschara some thirty-five years later 
‘hey carefully mvestigated the mechanism of the 
rocess by using a specially built column contauung 
orts at intervals along ıts length so that samples 
ould be withdrawn for analysis They did not restrict 
aemselves exclusively to hydrocarbon mixtures but 
tressed the applicabihty of the method m other 
elds, and they ascertamed the physical nature of 
10 process 

Russian petroleum chemists inter aha also took 
p the method Haerr!!, for example, fractionated 
aku petroleum by percolation through fuller’s earth, 
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formmmg, like Engler, a flowing chromatogram He 
introduced optical methods for identifymg various 
fractions, and showed that aromatic fractions could 
chromatographically be separated from aliphatic 
ones Phyala!®, too, carmed out effective chromato- 
graphic analyses of Baku petroleum, though, hke Day, 
he was melined to attribute the separation to capillary 
forces rather than to adsorption 

It now seems clear that by the time Tswett per- 
formed his chromatographic isolations of plant pig- 
ments there already existed a considerable literature on 
the subject, in English, French, German and Russian, 
published ın well-known journals by chemists of 
repute Furthermore, a form of chromatography had 
been described m detail at the First International 
Petroleum Congress m Paris and there singled out 
as à particularly ımportant discovery It ıs therefore 
highly probable that Tswett, who had travelled 
widely and was by no means parochial in his interests, 
was aware of what had already been done That he 
made no acknowledgment 1s not altogether surprismg 
and need not reflect upon him, for, as a botanist, his 
interest in chemistry was quite clearly limited to 
using 1t as a means of attaming his own ends For 
example, a botanist using a new dye to stain sections 
would not normally refer to the chemical research 
involved in the synthesis of the dye Furthermore, 
his work, as 1s well known, attracted little attention 
at the timme and there was, therefore, no occasion 
for him to give any detailed explanation of how he 
developed his method When interest in chromato- 
graphy revived about 1930 ıt was again at first used 
for the isolation of natural pigments and it was 
therefore natural for the workers concerned to refer 
back to the work of Tswett ın the identical field 
rather than to the earlier work ın the less familar 
field of petroleum technology Nevertheless, ıt 
appears that the discovery of chromatography ought 
properly to be associated with the names of Day 
and of Engler and Albrecht rather than with that 
of Tswett, and that this year, therefore, marks the 
fiftieth anniversary of the discovery Further 
particulars on the work of Day are bemg pubhshed 
elsewhere? 

HERBERT WEI 
17 Provost Road, London, N W 3 


s TREVOR I WILLIAMS 
19 Woodstock Close, Oxford 
Oct 6 
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FORTHCOMING EVENTS 


(Meeting marked with an asterish * is open to the public) 


= Saturday, December 9 


NORTH OF ENGLAND INSTITUTE OF MINING AND MEOHANICAL 
ENGINEERS (at Neville Hall, Newcastle-upon-Tyne), at 230 pm — 
Prof Granville Poole Inaugural Address 


Monday, December I 


BRITISH SOCIETY FOR THE HISTORY OP SCIENCE, PHILOSOPHY OT 
ScrexcE GROD? (in the Joint Staff Common Room, University College, 
Gower Street, London, W C1), at 530 pm—Prof J B S Haldane, 
ERS “Inverse Probability’ 

MANCHESTER LITERARY AND PHILOSOPHICAL Socrety (in the 
Reynolds Hall, College of Technology Manchester) ab 530 pm— 
Prof Sır Robert Robinson, OM, FRS ‘Chemistry of Penicillin” 
(Ramsden Memorial Lecture) * 


Tuesday, December 12 


ZOOLOGICAL SOCIETY oF LONDON (at the Zoological Gardens, 
Regent’s Park, London, N W 8), at 5 p m -—Scientific Papers 

SOCIETY OF CHEMICAL INDUSTRY, CHEMICAL ENGINEERING GROUP 
(at the Geological Society, Burlington House, Piccadilly, London 
W 1), at 530 pm—Di Ir Hoog ‘The Development of Catalysts 
in Industual Chemisty” 

ILLUMINATING ENGINEERING SOCIETY (at the ELMA Lighting 
Service Bureau, 2 Savoy Hill, London, W C 2), at Gpm—Dr B P 
Dudding “The Development of the Tungsten Lamp” 

INSTITUTION OF THE RUBBER INDUSTRY, MAN HESTFR SECTION 
(at the Engineers’ Club, Albert Square, Manchester), at 615 pm— 
Dr © M Blow “The Testing and Grading of Raw Rubber” 

INSTITUTION OF WORKS MANAGLRS WEST MIDLAND BRANCH (at 
the Grand Hotel, Birmingham), at 7 pm—-Mi T Dean ‘Material 
Handlung” 

SHEFFIELD METALLURGICAL SOCIETY (at the Grand Hotel, Sheffield) 
at 7 pmr G M Gemmill ‘Problems in the Development of 
Creep Resisting Steels” 


Wednesday, December 13 


ASSOCIATION OF APPLIED BIOLOGISTS Gu the Mining Lectue 
Theatre, Imperial College, Prince Consort Road, London, 5 W 7), at 
1115 am and 210 pm—General Meeting and Scientific Papers on 
“Some Aspects of Applied Biology Overseas” 

ROYAL Society oF ARTS (at John Adam Stieet, Adelphi London, 
W C2), at 230pm -Prof A C Menzies ‘ Modern Trends 1m Spectio 
scopy” (Peter Le Neve Foster Lecture) 

GEOLOGICAL SOCIETY or LONDON (at Burlington House, Piecadilly, 
London, W 1), at 5 pm —Seientific Papers 

MANCHESTER STATISHMOAL Society (at the Refom Club, King 
Street, Manchester), at 530 pm—Mr R Silvey ‘The Methods by 
which the BBC Endeavours to Measure Viewing” 

ROYAL MICROSCOPICAL Society (in the Hastings Hall, B M A House 
Tavistock Square, London, W C 1),at5 80pm—Mi M H Mannetng 
and Miss P Davis ‘ Mouldhke Growth in certain Bacteria” 

BRITISH INSTITUTION OF RADIO ENGINEERS, NORTH-EASTERN 
SECTION (at the Neville Hall, Westgate Road, Newcastle-upon-Tyne), 
at 6pm—Mr H J Barton Chapple “A Survey of Television De- 
velopment and its Problems” 

SOCIETY OF CHEMICAL INDUSTRY, NUTRITION PANEL of the Foop 
GROUP (at the Chemical Society, Burlington House, Paceadilly, Lon- 
don, W 1), at 615 pm—Di J Sword and Miss A M Copping 
“Factos in Distribution affecting the Quality and Nutritive Value 
of Foodstuffs, 2, Cereals’ 

SOCIETY OF CHEMICAL INDUSTRY, BIRMINGHAM AND MIDLAND 
SroTioy (Goinf meeting with the FINE CHEMICALS GROUP, in the 
University Mason Theatre, Edmund Street, Birmingham), at 6 30 
pm—Mr A R Lockwood ‘Dextran Blood Plasma Substitute” 

ROYAL STATISTICAL SOCIETY, TEES-SIDE SuB-GROTP of the IN- 
DUSTRIAT, APPLICATIONS SECTION (at the Wiliam Newton School, 
Norton, Stockton), at 715 pm—Mr G P Silhtto “The Numbei 
of Observations required in Experiments” 


Thursday, December 14 


PHYSICAL SOCIETY, OPTIOAL GROTP (in the Physics Department 
Imperial College of Science and Technology, Imperial Institute Road, 
London, S W 7), at 230 pm—Scientifle Papers 

PHYSICAL Society, ACOUSTICS GROUP (in the Anatomy Theatre, 
University College, Gower Street, London, W C 1), at 4 p m —Messis 
K W Hither, H Kolsky, J R S Waring and A kj Kiang Papers on 
*The Dynamic Properties of Resikent Materials” 

ROYAL Society (at Burlington House Piccadilly, London, W 1), 
at 430 pm—Prof F J Cole, FRS “The History of Macro- 
dissection” (Wilkins Lecture) 

LONDON MATHEMATICAL Society (at the Royal Astronomical 
Society, Burlington House, Piccadilly, London, W 1), ab 5 pm— 
Prof A S RBesicovitch ‘Parametric Surfaces” 

Roy th ABRONAUTIOAL Society (at tho Institution of Civil Engineeis, 
Great George Street, London, S W 1), at 6 pm—Dr G S Hislop 
“The Investigation of Gusts” 

CHEMICAL SOCIETY, MANOHISTER SECTION (in the Chemistry De- 
partment, The University, Manchester), at 6 30 p m —Scientific Papers 

INSTITUTE OF METALS, SHEFFIELD SECTION (at the Grand Hotel, 
Sheffield), at 630 pm —Mr R Haynes ‘The Isothermal Trans- 
formation of Copper-Base Alloys” 

CHEMICAL Soorty (at Bulington House, Piceadilly, London W 1), 
at 730 pm-—Scientifle Papers 
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TEXTILE INSTITUTE, KIDDERMINSTER AND DISTRICP SECTION (ir 
the Staff Canteen, Carpet Trades, Ltd , Kidderminster) at 7 30 p m~ 
Mr RE H K Thomson “Arah” 


Friday, December 15 


BIOCHEMICAL Society (in the Department of Biochemistry and 
Chemistry, Medical College of St Bartholomew's Hospital, Charter 
house Square, London, E C 1), at 2 pm—Scientufic Papers 

INSTITUTE OF NAVIGATION (at the Royal Geographical Society, 
1 Kensington Gore, London, S W 7), ab 5 pm—Wing Comdr H P 
Ruffell Smith ‘Psychological Aspects of Instrument Presentation’? 

ASLIB (at the Department of Scientific and Industrial Research 
Charles House (Room 411), 5-11 Regent Strect, London, $ W 1) 
at 530 pm—Mr F C Francis Report of the Unesco Conference 
on the Impiovement of Bibliographical Services held in Paris 7th-1( tl 
November: 1950 

NORTH-EAST COAST INSTITUTION OF ENGINEERS AND SHIPBUILDLR 
(at the Mining Institute, Neville Hall, Newcastle-upon-Tyne), a 
615 p m —Prof Ir L Troost ‘Open Water Test Seres with Moder» 
Propellor Forms, Part 3, Ewo-bladed and Five-bladed Propellors ~ 
Extension of the Three- and Four-bladed Series” 

BRITISH INSTITUTE OF RADIOLOGY (in the Reid-Knov Hall, 3 
Welbeck Street, London, W 1), at 6 30 pm—Mr Day ‘ Radiator 
Chemistry with Emphasis on Dosimetry” 

INSTITUTE Ol INDUSTRIAL ADMINISTRATION, MANCHESTER CENTRI 
(in the Reynolds Hall, College of Technology, Manchester), at 7 p m ~~ 
Colonel © T Wells ‘Training for Management” 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W 1), 9 
, pm yar Harold Spencer Jones, FRS “The Origin of th: 

Yomets*’ 


Saturday, December 16 


BRITISH PSYCHOLOGICAL SOCIETY (in the Anatomy Theatre, Umiver 
sity College, Gower Street, London, W C1), at 230 p m —Dr F M 
Earle “Prognostic Value of Ability Tests 2t 10, 11, 12—a Four-Yea 

Follow up” 


APPOINTMENTS VACANT 


ÀPPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

SENIOR SCIENTIFIC OFFICER with a degree in engineering (prefer 
ably Cıvıl), for the Long Range Weapons Estabushment, Soutl 
Australia—The Senior Representative, Department of Supply, Can 
berra House, 87 Jermyn Street, London, S W 1 (December id) 

SUPERINTENDING SCIENTIST (with honours degree in physics or 
electrical engineering) at the Electronics Laboratory of the Depart 
ment of Supply, Adelaide—The Senior Representative, Department ol 
Supply, Canberra House, 87 Jermyn Street, London, 8 W 1 (Decem 

er 14) 

LECTURER and a TEMPORARY LECTURER IN THE DEPARTMENT OF 
BACTERIOLOGY of the Senior Medical School, Dundee—The Secretary 
The University, St Andrews (December 15) = 

ASSISTANT (with a degree in agriculture or equivalent qualifications, 
TO THE HEAD OF THE BIOLOGICAL AND AGRICULTURAL SECTION of 
the Technical and Scicntifle Register—The Ministry of Labour and 
National Service, Technical and Scientific Register (K), York House 
Kingsway, London, W C 2, quoting G 296/50A (December 16) 

ENGINEERS (Scientific and Experimental Officer grades) at the 
Royal Aircraft Estabhshment, Farnborough, particularly for expert 
mental and design work on light mechanical engincering problems 


~including servos, and for work in the fleld of aeronautics and ballistics 


(a) SCIENTIFIO OFFICERS (Ref C 382/504) with a good honours degree 
ın appropriate subject, or equivalent qualification, (b) EXPERDIENTAL 
OFFICERS (Ref C 383/50A) with Higher National Certificate in mech 
anical or light electrical engineering, or equivalent or higher qualifica, 
tion—The Ministry of Labow and National Service, Technical ané 
Scientific Register (XK), York House, Kingsway, London, wc2 
quoting the appropriate Ref No (December 16) 

BIOCHEMISY (with a degree mm biochemistry or physiology) im the 
Veterinary Research Division of the Ministry of Agriculture, Stormont 
Belfast—The Secretary, Civil Service Commission, Stormont, Belfas! 
(December 19) - 

ASSISTANT THACHER (with a degree or equivalent qualification 11 
chemistry) to teach Inorganic Chemistry to Higher National Certaficat: 
standard at the Widnes Municipal Technical College—Mr W R 
Wainwright, Education Office, Lugsdale Road, Widnes, Lancs 

ASSISTANTSHIP IN RESEARCH (the holder of the post will be ex 
pected to devote his time to the application of electronic technique 
to spectiosropy, especially in the infra-red, and to related physico 
chemical problems)—Dr N Sheppard, Department of Colloid Science 
The University, Cambridge 

CHEMISTS (Experimental Officer grade) in Ministry of Suppl: 
Research and Development Establishments mainly in the south o 
England—The Ministry of Labour and National bervice, Technice 
and Scientific Register (K), York House, Kingsway, London, WC 2 
quoting F 704/50A 

PRINCIPAL-DESIGNATE OF THE NEW INSTITUTE OF HORTICULTURE 
which will be esfablished nea: Pershore-~-The Director of Educatior 
Castle Street, Worcester 

PROFESSOR OF AGRICULTURE (Soil Scrence) in the School of Agr 
culture, Canterbury Agricultural College, New Zealand—The Secret 
tary, Association of Universities of the British Commonwealth, 
Gordon Square, London, W C1 

REGIONAL TRIALS OFLIOER (with a university degree o1 ciplom 
in agueulture and/or biology)—The Secretary, National Institut 
of Agricultwal Botany, Huntingdon Road, Cambridge 

RESEAROH ASSISTANT (voung woman recently graduated in bic 
logical sciences)\—The Sir Wiliam Dunn School of Pathology, Sout 
Parks Road, Oxford 
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CHEMICAL ENGINEERING IN 
GREAT BRITAIN 


T was an Englishman, G E Davis, who, by his 
lectures ın Manchester in 1887 and his world- 
famous book “ʻA Handbook of Chemical Engimeermg”’ 
published in 1901, may well be regarded as the father 
of chemical engmeermg British chemists and en- 
gineers refused to accept what they considered to be 
a hybrid profession, and the result was the appalling 
seareity, revealed by the First World War, of men 
capable of designing and operating chemical plant 
for the manufacture of drugs, dyestuffs, explosives, 
etc After that War, progress was slow, and training 
in Great Britain was haphazard for many years, full 
appreciation of the value of the chemical engineer 
was left to the United States, where the profession 
made great progress 

An official expression of interest ın chemical 
engineers in Great Britaim in the form of a short but 
exceedingly informative report issued by the Ministry 
of Labour and National Service* 1s therefore very 
welcome It has been prepared by a sub-committee 
of the Technical Personnel Commutiee under the 
chairmanship of Prof A M Tyndall, and ıt sets out 
with great clarity the position of chemical engmeers 
in Great Britain under the headings “The Traming 
of Chemical Engineers”, “Fields of Employment”, 
“Estumates of Supply and Demand”, and ‘Widening 
Possibilities of Employment” 

The sub-committee explains at the outset that ıb 
has been faced with an unusual difficulty in forming 
estimates of the future demand for chemical engin- 
eers, this ıs summed up in the words ‘“‘An appre- 
ciation that chemical engineermg 1s a distinct 
technology has béen and 1s growing but slowly m 
this country’ How like the opening words of 
Davis’s book written fifty years ago “The functions 
of the chemical engineer are very generally musunder- 
stood” There are still influential employers who 
either state definitely that they do not require 
chemical engineers, or hold the peculiar view that a 
chemical engineer is best produced by traming him 
ın some other branch of technology A major problem 
before the sub-committee was consequently to 
estimate not only the obvious requirements for 
chemical engineers, but also the extent to which these 
die-hard employers might become converted, and for 
this reason it has not ventured on any predictions 
further ahead than five years 

Thè report details the ways which are open to a 
chemical engineer to secure professional status, and 
views with approval the fact that the different systems 
of tramıng produce men with varyimg outlooks One 
fact, to which the sub-committee does not direct 
attention, 1s that the first chemical engimeerig degree 
courses in Great Britain were started at two London 
colleges only ın 1939, and owmg to the Second World 
War have had insufficient time to develop ın the 
manner intended Because of the small number of 


* Ministry of Labour and National Service Technical and Scientific 
Register Present and Future Supply and Demand for Persons with 
Professional Qual:ftcations in Chemical Engineering Pp 24 (London 
HM Stationery Office, 1950) 62 net 
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students and shortage of staff, 11 was found necessary 
for the former to attend existing courses in chemical 
and engineering subjects ‘This procedure has also 
been adopted in other institutions, with not altogether 
satisfactory results, those who devised the course 
unanimously agreed that, chemical engmeering being 
based on the fundamental principles of mathematics, 
physics and chemistry, these principles should first 
be explamed, and students should then be shown 
how to apply them to the solution of practical 
problems and the design of new processes and plant 
The subjects of the course must be carefully selected 
so as to show their interrelation, and teaching should 
be conducted by chemical engineers 

The report gives iulumimating figures for the 
numbers of chemical engineers employed by the main 
groups of mdustries As might be expected, the 
chemical industry heads the list with 864 ın 1949, a 
figure which ıs expected to grow to 1,463 by 1954, 
although in 1938 ıt was only 286 Chemical plant 
manufacture ıs the second largest group The average 
annual rate of expansion for the period 1938-49 for 
all industries was 10 per cent, and the same figure 1s 
expected in the period 1949-54 

This rapid development will require, ın all, 1,310 
new qualified chemical engimeers durmg the five 
years, allowing for wastage Against this, the estim- 
ated supply is 1,096, and this figure includes 240 
men taking the Institution of Chemical Engimeers 
examination Many of these men are already em- 
ployed as chemical engineers although not qualified, 
and m some cases others will be required to take 
their places. The great shortage disclosed by these 
figures 1s by no means the whole story, the deficit 
of about two hundred must be regarded as a minimum 
for two main reasons First, the estrmated number 
of those taking degrees probably represents in most 
cases the maximum that can be given instruction 
with existing accommodation and proposed sxten- 
sions itis by no means certain that the output will 
actually reach these figures Secondly, it ıs quite 
clear that the number of new openings for chemical 
engineers ıs bound to increase rapidly in the near 
future, a point frequently emphasized in the report 

The sub-committee briefly discusses how the short- 
age could best be met, whether by founding new 
schools or by expanding those which already exist, 
and strongly favours the latter method With this 
view, most chemical engineers engaged in teaching 
will agree, but the practical difficulties may not be 
fully appreciated ‘The success achieved by chemical 
engineers in the past is undoubtedly due largely to 
a rigorous selection before entry to the university and 
even more to the small size of the classes, which has 
made possible a close personal contact between the 
teacher and his students , about twenty would seem 
to be the largest number suitable for tuition of this 
kmd A similar number ıs roughly the maxumum for 
practical work ın the drawing office and laboratory 
and for visits to works Any expansion to conform 
with this requirement cannot be gradual but must 
be by quanta, each quantum being a group of about 
twenty students working separately, except perhaps 
for formal lectures, and requrmg a separate staff 
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This mtroduces a question not raised by the sub 
committee as to who is to do the trainmg ‘The repor 
mentions a requirement of thirty lecturers to b 
recruited during the next five years, a figure which 
must seem to many to be on the low side But hov 
are even thirty to be obtamed ? The best men ca» 
command interesting and responsible posts ın industr 
with high salaries, within a few years of leavin 
college, scarcely any consider the possibility of a» 
academic career A peculiar position thus arises » 
which the attractiveness of the profession seem 
likely to contribute to 1ts extinction Although th 
report of the sub-committee 1s most welcome to a} 
chemical engineers, 1t ıs clear that the key to th: 
fulfilment of its forecasts lies in the provision o 
incentives to attract a sufficient number of chemies 
engineers to the profession of teaching in the univer 
sities and other institutions of university standmg n 
Great Britain 


PLANT PHYSIOLOGY AFTER 


SACHS 


Fifty Years of Plant Physiology 
By Prof Th Weevers Pp x1+-308 
Scheltema and Holkema, 1949) np 


HE fifty years referred to ın the title are thos 
from 1895 to 1945 and they correspond very 
closely with the working life of the author Prof 
Weevers tells us in his introduction that ıt was in th: 
former year that he entered the University o 
Amsterdam as a student under de Vries The earhe 
date has also further significance Sachs, who more 
than anyone else had been responsible for laying thi 
foundations of modern plant physiology, died n 
1897 and a phase in the development of the subjecn 
ended Again, the “History of Botany” written by 
Sachs, which covered the period up to 1860, wa: 
contmued by Reynolds Green to cover the next forty 
years, so that the year 1895 or thereabouts ıs € 
convenient tıme from which to contmue that history 
further to the present time Dr F W Went, in ar 
introduction to Prof Weevers’s book, suggests thas 
this ıs Prof Weevers’s intention However, the book 
1s scarcely a history m the ordinary sense, though 14 
might be regarded, as Dr Went says, as a “Toxt 
book of Plant Physiology on a Historical Basis” Ii 
scarcely emphasizes general trends of development 
sufficiently to be regarded as a history ʻ 
We are also told by Dr Went that much stress 1: 
laid, deliberately, on contributions from thd Nether 
lands ‘This is, of course, very understandable, and 
Prof Weevers has every reason to be proud of the 
contributions made by his fellow countrymen, for wc 
have come to regard the plant physiological labor 
atories of Holland as centres of research of the highest 
quahty It does, however, appear to have led to a 
certain lack of balance ın the treatment of the 
subject Thus quite a lot of space 1s rightly devoted 
to respiration, but Blackman’s theory of oxidative 
anabolism is dealt with ın a few limes and the ımph- 
cations of the theory scarcely dicated Blackman’s 
interpretation of his experrmental findmgs may or 
may not have been correct, but there can be little 
question of the ımportance of the theory as a stimulant 
to futher work Agam, m dealing with photo. 
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synthesis, the work of the Cambridge school under 
Blackman’s direction recerves rather brief mention, 
and some of ıb 1s not discussed at all, yet this was 
probably the most solid contribution to our know- 
ledge of photosynthesis of the years under review 
There is also no mention of the work of R Hill on 
oxygen evolution by isolated chloroplasts, work 
which is now generally regarded as of considerable 
importance m the analysis of the photosynthetic 
mechanism Another notable omission 1s found m 
the lack of any reference to the work of Gregory and 
Purvis on vernalization and photoperiodism, yet this 
18 some of the most significant work which has been 
done in this field One might also have expect€d 
some account of the long series of researches on seed 
dormancy and germmation carried out under 
Crocker’s direction at the Boyce Thomson Institute 

However, no one could deal adequately, ın the 
space of some three hundred pages, with even the 
more mmportant researches m plant physiology of the 
period under review, and we can readily forgive the 
omissions m Prof Weevers’s book m view of the 
very considerable amount of mformation which ıt 
contains ‘The various aspects of plant physiology 
are dealt with under eleven headmgs, of which, on 
the metabolic side, most space 1s devoted to respiration 
and mimeral nutrition, the latter rather curiously 
meludmg photosynthesis and nitrogen assrmilation 
Other chapters deal with rmbibrtion and diffusion, 
water movement, translocation and the metabolism 
of heterotrophic plants The last five chapters of the 
book deal with various aspects of growth and 
imntebility, and here, ın particular, the British reader 
is hkely to find much mformation which 1s new to 


“Fifty Years of Plant Physiology” should certamly 
‘be read with interest by all students of botany, and 
the reviewer will not be alone ım feelmg particularly 
grateful to Prof Weevers for publshmg his book ın 
English W STES 


PHARMACOLOGY AND 
TOXICOLOGY OF URANIUM 
COMPOUNDS 


Pharmacology and Toxicology of Uranium Com- 
pounds 

With a Section on the Pharmacology and Toxicology 
of Fluorine and Hydrogen Fluoride Edited by Dr 
Carl Voegtlin and Prof Harold C Hodge (National 
Nuclear Energy Series, Manhattan Project Technical 
Section, Division 6, Vol 1) Part 1 Pp xvin+524 
Part 2 Pp 1v-+525-1084 (New York and London 

McGraw-Hill Book Co, Inc, 1949.) 2 Parts, 60s 


HIS volume is the result of several years of 

experimental investigation and study carried out 
by the Division of Pharmacology of the Manhattan 
Department of the University of Rochester The 
prefaces and forewords themselves will be found 
useful to the unimutiated in the understanding of such 
mysterious terms ag Manhattan Project, etc The 
historical foreword 1s a mine of information im itself 
and should serve as a lucid example of the manner 
im which toxicological imvestigations should be 
planned, while the introduction of thirty-seven pages 
1s, in fact, an excellent and valuable summary of the 
whole The major portion of the first volume 
deals with the pharmacology and toxicology of 
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uranium and its compounds, while the remaindei 1s 
a useful review of the pharmacology and toxicology 
of fluorme and hydrogen fluoride 

The imitial aim of these mvestigations was to 
determine the potential hazards to man of the use of 
uranium on a scale hitherto unknown, and 1t 1s most 
strikmg throughout that, although experimental 
animals were under investigation, at no time has this 
aim been lost sight of Throughout the whole work, 
the implications of expermmental findings are clearly 
and concisely discussed m regard to their importance. 
to man 

The chemistry of numerous uranium compounds 1s 
considered, especially with 1egard to their mechanism 
wm vwo and the importance of such vital phenomena 
as the formation of anionic complexes Analytical 
methods are lueidly outlined, and the necessity for 
the application of statistical procedures to results 
discussed A brief, but extremely useful, review of 
statistical methods and their meaning 18 included and 
should be read by anyone who desires to understand 
the results of experimental investigations fully and 
yet has not the necessary background of statistics to 
do so The chapters dealing with the histopathology 
and mechanism of uranum poisonmg stress the 
fact that uramum ıs essentially a nephrotoxm, 
and that the urmary excretion of catalase, phos- 
phatase and protem are the only reliable mdexes of 
poisoning 

Toxicity studies were made following the admmıs- 
tration of uramum compounds by various routes, 
and the overwhelmmg mmportance of the mhalational 
route 1s stressed, since lung absorption exceeds by 
many times the absorption from any other location 
The relative toxicity of various uranium compounds 
when admumustered by mhalation 1s outlined ın a most 
useful table (Fig 2, p 40), where ıb ıs shown that 
urantum hexafluoride is probably the most toxic and 
pitchblende the least toxic compound 

The relationship between particle size, lung 
retention and solubility of uranium dusts 1s logically 
discussed with reference to toxicity, and the import- 
ance of these factors, when applied to human exposure, 
is considered at some length With regard to the 
question of solubility, ıt ıs emphasized that the 
solubility of a given dust ın water 1s not necessarily 
the same as that in tissue fluds, for example, 
uranium peroxide, although very insoluble ın water, 
was discovered to be fairly soluble m serum and, 
therefore, proved to be a highly toxic dust 

The metabolism of uramum withm the living 
organism has been given due consideration, and the 
influence of valence state upon the pattern of storage 
and excretion discussed, especially with regard to the 
parts played by bone and kidney One of the sig- 
nificantly important aspects of uranium toxicology 
was discovered to be the development of resistance 
to some of the toxic phenomena, and this problem is 
discussed at some length Consideration 1s also given 
to the biological action of uranium on enzymes and 
protems, first, with regard to specific effects upon 
the kidney tubules, and, secondly, with regard to the 
mechanism of uranium transport m the blood 
Catalasuria us considered in some detail, since ıt was 
“cund to be the most valuable and sensitive test for 
the early detection of kidney tubule damage by 
uranium The relative merits of numerous other 
kidney function tests in this respect are also outlmed 
throughout the volume Chapter 15 attempts to 
place the whole mass of experimental evidence in 1ts 
correct perspective with regard to the primary mode 
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of action of uranium compounds on the anımal body, 
and succeeds extremely well ın this respect. 

The final chapter of Part 1 deals with the problem 
of human exposure, and discusses m this respect the 
clinical findings and observation made followmg a 
few accidental acute exposures, mamly to uranium 
hexafluomde The effects of chronic uranium exposure 
are also considered with reference to workers in the 
uranium industry—150 pgm of uranium per cum 
of am bemg the maximum permussible level of air 
contamination set for industry at the tıme, and not 
50 vem as at present applicable m Great Britam 
Fimally, an outline 1s given of the extensive studies 
carried out on individuals employed im various uran- 
1um-processing plants Many may consider the scope 
of these investigations to be unnecessarily complex 

Part 2 of this work is devoted to a consideration 
of elemental fluorine and hydrogen fluoride In- 
halational toxicity 1s considered, and the methods of 
treatment of the two major types of burns (thermal 
and chemical) outlmed It was discovered that 
fluorme produces a burn that ıs predommantly 
thermal ın character as compared with the peculiar 
chemical nature of the hydrogen fluoride burn 

The appendix contains details of the large complex 
organization that went to make up the Manhattan 
Department of the University of Rochester An 
excellent dex 1s included Any imperfections in 
manner of presentation, which certamly could be 
improved upon, can be excused (as mentioned in the 
volume editor’s preface, p x11) by reason of the fact 
that the manuscript was completed to a time schedule 
by the limited number of personnel remaiming after 
many of the origmal investigators had returned to 
other work ALAN BUTTERWORTH 
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Psychical Physics 
A Scientific Analysis of Dowsing, Radicsthesia and 
lundred Divming Phenomena) By Prof S W Tromp 
Pp xv+534 (Amsterdam and New York Elsevier 
Publishing Co, Ltd , London Cleaver-Hume Press, 
Ltd, 1949) 60s 


‘HERE are three schools of thought about 

dowsing: that ıb 18 a physical process, that ıt 
is @ branch of parapsychology (psychical research), 
diagnosis being made by a process akin to telepathy , 
and thirdly that ıt 1s charlatanry S W Tromp, of 
Leyden, now professor of geology m the University 
of Cairo, believes “that these phenomena can be 
explained by the normal physical and physiological 
laws” Nevertheless, he calls his 534-page book 
“Psychical Physics” Chapter 1 deals with electro- 
magnetic and electrostatic fields m livmg organisms 
(ranging from Donnan equilibria and bram-rhythms 
to Gurwitsch’s “‘mitogenetic rays’), m the earth’s 
crust (orthodox geophysics) and in the atmosphere 
(meteorology) Chapter 2 deals with the mfluence of 
electromagnetic and electrostatic fields on living 
organisms, including reports of their effects on growth 
of plants and animals, on cancer, and in pain relief 
Chapter 3 ıs mamly concerned with dowsmg for 
water, metals and magnetic fields, with sexmg and 
with diagnosis of disease by pendulum and the hke, 
the emphasis bemg on magnetic fields and the 
author’s own experiments Tromp makes no attempt 
to distinguish sound from unsound work, though he 
presents a balanced case for Gurwitsch 
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Can dowsers substantiate their claims? Tromp 
by-passes this fundamental question Recent reviews 
(by parapsychologists) of literature on dowsing mam- 
tam that the verdict cannot be given until more ngid 
tests have been carried out In New South Wales 
the practice of dowsing 1s widespread, the Water 
Conservation and Irrigation Commussion’s records, 
kept since 1918, show that 84 per cent of bores were 
successful on undivimed sites against 70 per cent on 
divined sites I have often asked dowsers ‘Do you 
find a knowledge of geology a useful adjunct ®” The 
answer has always been quite frank “Very useful 
indeed”, but the problem of testing the dowsing 
claim in the field becomes acute Laboratory tests 
usually fail, and few dowsers now claim to succeed 
under laboratory conditions 

In the assessment of their claims, dowsers have 
had to put up with a good deal of prejudice by men 
of science Tromp’s book and, m particular, his own 
experiments will do little to dissrpate 1t He claims, 
for example, to have proved that dowsers can detect 
changes in field-strength of 0 001 oerstod He 
quotes ten single trials in which a blindfolded student 
indicated whether he got a reaction while standing 
near a tangent galvanometer when the rmg was either 
moved from a horizontal to a vertical plane (and 
vice versa) or not moved at all The subject scored 
nine out of ten Reference to the original paper 
(Tydschrift voor Parapsychologie, 15, 39, 1947) 
reveals that Tromp’s claim in this book 1s based 
on these ten trials alone. Moreover, the ‘targets’ 
were not presented in a random order—an 
elementary rule im all parapsychological ‘guessing’ 
experiments 

In the old days the dowser just dowsed, and erther 
found water or did not Things are more complicated 
to-day Tromp needs twenty pages (pp 340-60) to 
describe the factors lable to influence or disturb the 
dowser—conductivity of the sol, human skm 
potentials, sunlight, cosmic rays, gases and dust n 
the air, vegetation, atmospheric potential gradient, 
and numerous others Simce valid evidence for the 
primary phenomenon ıs hard to come by, it 1s 
peitinent to ask how small differential effects can 
have been established with certamty 7 

The book has a valuable lst of references The 
Proceedings of the Society for Psychical Research are 
confused with the Proceedings of the National Lab- 
oratory of Psychical Research, and there are many 
musprints throughout the book Denys Parsons 


PATENTS AND INDUSTRIAL 
DESIGNS 


‘Patents for Inventions and the Registration of 


Industrial Designs 
By T A Blanco White Pp lhx+389 
Stevens and Sons, Lid, 1950) 45s net 


Patents and Registered Designs and their Ex- 
ploitation 

By T A Blanco White. (This 1s the Law Series ) 

Second edition Pp.ix+79 (London Stevens and 

Sons, Lid, 1950) 4s net 


r the first and the larger of these two books, which 
is the one with which we are here chiefly con- 
cerned, Mr T A Blanco White 1s to be congratulated 
upon producmg such a useful work written around 
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the Patents Act 1949 and the Registered Designs Act 
1949, both of which came mto force at the begmnmg 
of this year A text-book upon the law of patents 
and industrial designs ıs necessarily addressed to 
more than one class of reader Although the bulk of 
the book 1s addressed to practitioners, ıt meludes 
useful material for the novice, and those parts of the 
text which assume familiarity with the subject as a 
whole have been conveniently prmted m smaller 
type However, the novice would perhaps do best to 
begin with the second book, “Patents and Registered 
Designs”, which 1s the author’s smaller and more 
popular work and which first appeared in the series 
of books entitled ‘This 1s the Law” It has been 
rewritten in the hght of the amendments amsing 
from the new Acts 

The author has displayed m his larger work not 
only fine qualrties of scholarship, but also a sense of 
the humanities rarely displayed ın text-books of this 
kmd The spirit in which it 1s written may reflect m 
some way the spirit m which the committee, set up 
in 1944 by the President of the Board of Trade under 
the chairmanship of Sir Kenneth Swan, tackled the 
formidable task of reviewmg the law and procedure 
of patents and mdustrial designs m the light of 
present-day technical developments and mdustrial 
requirements This committee, which presented three 
reports (First Interrm Report, 1945 (Cmd No 6618), 
Second Intermm Report, 1946 (Cmd No 6789), and 
the Final Report, 1947 (Cmd No. 7206)), recom- 
mended a large number of amendments to the existing 
law, but did not recommend any radical change ın 
the fundamental principles of the British patent 
system 

When the New Patents and Designs Bull was 
presented to Parliament, approval was given to the 
unanimous view of the Swan committee “in favour 
of the retention of the present (patent) system ın this 
country and this view 1s supported by witnesses who 
have appeared before us, representmg both mventors 
and the commercial users of mventions” It is 
inte1esting to record that the National Patent Plan- 
ning Committee of America reported a simular con- 
clusion in 1943 ın respect of the American patent 
system But ıf the theory behind the patent system 
was right, the procedure for carrying 1 nto practical 
effect needed a drastic overhaul The new Patents 
and Designs Acts, while consolidatmg and codifymg 
the existing law, corporate substantially all of the 
amendments proposed by the Swan committee 
Practically the whole of the existing provisions of the 
earlier Acts have been rewritten, and decisions of 
the courts upon the meaning of the wording of earlier 
Acts have been incorporated No such recastmg of 
the form of the law of patents has occurred since the 
sweeping changes made by the Patents Act of 1883 
It ıs hoped that the mam mtended benefits of the 
new Acts to encourage technical development end to 
cheapen htigation will be effected ın practice With 
these ends in view, a special judge, the Hor Mr 
Justice G Lioyd-Jacob, has already been appomted 
to deal with patent and designs matters m the 
Chancery Division of the High Court and in the 
Patents Appeal Tribunal These many changes in 
the law have made the task of the author very 
difficult, but he has wisely adopted the course of 
reducing to a mmimum any reference to the older 
law or to authorities turnmg on the wording of 
earher statutes Helpful comparisons of the old and 
the new Acts together with notes have been included 
in the tables of the Statutes 
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The book commences with an admurable essay upon 
the British patent system Eleven further chapters 
provide a concise exposition of the complicated law 
of patents and designs the structure and inter- 
pretation of patent specifications , mfrmgement and 
validity of patents , the practice of the Patent Office, 
the scope of the activities of which has been increased 
by the Acts, assignment and devolution of patents 
and designs, mcludmg the new provisions regardmg 
the rights of an employer to mventions made by an 
employee , registration of industrial designs , licens- 
ing of patents and designs, meludmg provisions for 
preventing abuse of monopolies, Government use of 
inventions and designs and procedure for obtamimg 
compensation for Crown use The latter section 
contams a reference to the work of, and the prmerples 
laid down by, the Royal Commission on Awards to 
Inventors which in 1947 commenced hearmg claims 
in respect of tse by or on behalf of the Crown of 
war-time inventions The author, m carefully and 
objectively settmg out the many changes m the law 
effected by the new Acts, has avoided giving his 
interpretations of many new wordings of the Act, 
although he has meluded many penetrating com- 
ments There are no decisions of the court m regard 
to the new Acts to guide hmm, but he has endeavoured 
to place the amendments m perspective im 1elation 
to the previous law 

Thus, the grounds of opposition to the grant of a 
patent have been widened so that for the first time 
there should be a real prospect of obtaming the 
refusal of patents that have no substantial chance of 
beng valid The problem of inventions which should 
be kept secret on the ground of national security 
has received close attention, particularly when the 
mvention may be concerned with atomic energy 
Wide powers for amending specifications have been 
given The law of compulsory heensing has been 
sunplified and extended , but how far the new pro- 
visions will be of value to mdustry or only a source 
of extensive legal actions remains to be seen Some 
of the provisions are complementary to the provisions 
of the Monopolies Act, which provides for the breaking 
up of monopolistic arrangements except in so far as 
they involve United Kingdom patent rights 

There are several important amendments m con- 
nexion with infrmgement of patents Thus, for the 
first tıme, an exclusive licensee can sue for infringe- 
ment as 1f he were the owner of the patent Again, 
another most umportant mnovation 1s that mnfrmge- 
ment proceedings may, 1f agreed between the parties, 
be dealt with by the Patent Office But the Comp- 
troller-General of Patents cannot award more than 
£1,000 damages unless the parties otherwise agree 
As the author pomts out m a footnote, “The use of 
this sort of procedure will mvolve a change m the 
attitude of patentees towards imfrimgement pro- 
ceedings At present most patentees sue mainly for 
the myunction (which the Comptroller-General of 
Patents will be unable to grant) But there must be 
many small patents that would be well worth while 
suing upon if the patentee could be certam that his 
costs would not be large compared with £1,000 It 
remains to be seen what these proceedings before the 
Comptroller will m fact cost ” 

These two new Acts are further milestones m the 
hıstory of the development of the law relating to 
mdustrial property, and Mr Blanco White’s two 
books together should provide very useful guidance 
to manufacturers and se1entific workers as well as 
legal practitioners R G Lioyp 
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Sir Isaac Newton: Theological Manuscripts 
Selected and Edited with an Introduction by Dr H. 
McLachlan Pp vu+147 (Laverpool Unversity 
Press of Liverpool, 1950) 7s 6d 


EMBERS of the general public have not been 
accustomed to associate Newton with theo- 

logical controversy, though considerable interest was 
aroused by a lecture—“‘Newton, the Man’’—prepared 
by the late Lord Keynes and read by his brother, 
Mr Geoffrey Keynes, at the Newton Tercentenary 
Celebrations held by the Royal Society ın 1946 In 
this lecture attention was directed to the Newton 
Papers which had been m the custody of Viscount 
Lymmgton and which m 1936 were offered for sale 
Through the generosity of Lord Keynes, many of 
these papers ultimately found ther way to King’s 
College, Cambridge, ten of the theological manu- 
scripts have been selected and edited by Dr H 
McLachlan ın the volume under review 

The value of the book 1s enhanced by the autho1’s 
introduction In the first part are mdicated the scope 
and subsequent history of Newton’s writings on 
religion These were numerous, according to Prof 
Andrade’s estimate, “there were over 1,300,000 words 
ın MSS on theology in the Portsmouth Collection” 
In the second part of the mtroduction Dr McLachlan 
traces the development and character of Newton’s 
theology, adding a note on Arms and Socinus This 
part of the introduction 1s especially helpful to the 
layman not familiar with the theological controversies 
associated with Arianism and Socmianism and which 
deny the orthodox doctrine of the Trmity Newton’s 
zeal for Protestantism 1s evident in his writings on 
Seripture, Church history and Christian doctrine. 
Among the manuscripts meluded m Dr McLachlan’s 
volume are ‘“Irenicum—or Ecclesiastical Polity 
tendmg to Peace”, and several on religion As might 
be expected from Newton’s Unitarian interests, there 
18 a manuscript im which special attention, im 
the form of “Queries”, 1s directed to the word 
“homoousios” and the meaning of the Nicene Creed 
The longest manuscript concerns the morals and 
actions of Athanastus and his followers 

General and Scripture mdexes are provided, the 
presentation of these hitherto unpublished MSS of 
Newton has been made possible by the Hibbert 
Trustees H D ANTHONY 


The Yellow Wagtail 

By Dr Stuart Smith (New Naturalist Monograph ) 
Pp xiv+178+12 plates (London and Glasgow 

Wm Collins, Sons and Co , Ltd , 1950) 12s 6d net 


HE yellow wagtail (Motacilla flava flavissima) is 

a sub-species (confined almost entirely to Great 
Britam) of a species which ıs widely distributed ın 
the Old World It was not until 1832 that Gould 
separated the yellow wagtail from the blue-headed 
wagtail, which, in 1ts winter quarters, considerably 
outnumbers the yellow wagtail As many as twenty 
sub-species of Motacilla flava have been separated 
The yellow wagtail is a local bird ın Britam, in 
Scotland the valley of the Clyde 1s 1ts headquarters 
It no longer nests in districts from which 16 used to 
be reported, it does not apparently nest m the 
Hebrides (how many readers will recognize these 
Western Isles in the authors name “Ebudes” ?), 
although at one tıme it bred on Raasay In northern 
England the bird has mcreased, but mm the south of 
that country 1t has generally decreased It has now 
entirely disappeared from Eire as a nesting species 
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Dr Stuart Smith has devoted long and arduous 
research to his subject, and has brought to light much 
valuable mformation regarding this small and 
attractive bird, which 18 a summer visitor to the 
British Isles and winters ın West Africa, where the 
allied sub-species, the blue-headed wagtail, also 
winters ‘This book has an added interest and value 
m that ıb ıs illustrated, besides by the author's 
photographs, by twenty-six reproductions of paint- 
ings by Edward Bradbury, pamintmgs which combine 
beauty with accuracy The work 1s of the same high 
standard of production which characterized the 
earher books of the New Naturalist series 

Seton Gorpon 


Genes, Plants and People 

Essays on Genetics By © D Darlington and K 
Mather Pp xxi+187 (London George Allen and 
Unwin, Lid, 1950) 16s net. 


‘HE title of this book seems to have been chosen 
with at least one eye on the mtelligent general 

reader who feels that he does not know much about 
genetics, but hopes that the book will help him to 
find a trail through a technological jungle ın a terra 
ancognita This class of reader will be sadly dis- 
appointed, for the book consists of a series of mainly 
professional essays, the earliest of which was written 
ın 1929 and the latest in 1945 In addition, there 1s 
an article on Soviet genetics, with particular reference 
to the Lysenko affair, reprinted from The Nineteenth 
Century and After 

These essays are not, as the jacket suggests, 
“scattered ın many journals”, smce twelve out of 
sixteen are reprinted from Nature Can the reprintmg 
of such a series of essays in an unmodified form be 
justified ? Some of the essays the authors might 
want to leave alone They might hold that the last 
word has been said But in a discrpline which is 
above all dynamic and not static, 1t 1s pretty certain 
that an essay written last year 1s hkely to be more 
valuable than one written some years ago 

Serious workers would, however, be well advised 
to get the book, first, because for them it 1s a great 
convemence to have the essays ın book form, and 
secondly, because they are significant milestones m 
the history of genetics S C HARLAND 


Modern Plastics 

By Dr Harry Barron Second edition, revised Pp 
xx+779 (London Chapman and Hall, Ltd , 1949) 
50s net. 


CCORDING to the preface, the object of the 
author 1s to present an overall view of the 
plastics industry to a reader possessing a modest 
scientific and engmeering background The subject 
has been described under the main headings of raw 
materials, thermosetting resins, cellulose plastics , 
viny! plastics , other plastics like nylon, casein, ete. , 
the analysis and testing of plastics Included ın this 
second edition are details of German practice as 
obtained from CIOS and BIOS reports, and also 
a chapter on the silicone resins, but there are some 
omissions, for example, the polytetrafluorethylene 
plastics 
Technological aspects of the manufacture of 
plastics are fully described, and the reader is assisted 
by many good diagrams and illustrations of plant 
The style 1s of a popular character which results in 
a somewhat superficial treatment of the chemistry of 
polymers, but there 18 little doubt that the author 
has ın great measure achieved his object. 


No 4233 December l6, 1950 


NATURE 


1009 


THE FUNCTION OF THE UNIVERSITIES 
By the Ricur Hon Loro LINDSAY OF BIRKER, C.B E 


University College of North Staffordshire 


EADERS of Nature will have seen accounts of 
the opening of the new University College in 
North Staffordshire, the constitution and syllabus of 
which are very largely expermental It ıs one 
practical result of all this fermentation and discussion 
about universities which has been gomg on m recent 
years, notably ın Great Britain and in Germany and 
in America, and before I try to give any account of 
this new expermment, I should like to offer some 
suggestions as to the reasons for this widespread 
discussion about the function of the university 
The discussion has been gomg on in one form or 
another for some time There was a very remarkable 
little book published by the Student Christian Move- 
ment Press written by Adolf Lowe, as he was then 
known, called “Universities ın Transformation” It 
was largely an account of the reasons which had led 
to what was ın his opmion the degeneracy of the 
universities in Germany, and a warning that the same 
crisis would sooner or later appear in Britam Since 
then there have been many other books and discussions, 
culminating, of course, ın Sir Walter Moberly’s widely 
discussed. book, “The Crisis in the Universities” 
There are some very general reasons explaining 
this world-wide trouble about the function of the 
universities It is due, I think, in great part to two 
revolutions which have profoundly affected society 
in all lands of ways one I should call the techno- 
logical revolution, and the other the democratic 
revolution The importance of the technological 
revolution in the development of universities in the 
past hundred and fifty years ıs this Before that 
time, the vast amount of dustrial production done 
in Britain was the result of customary skills Univer- 
sity education was confined to what used to be called 
‘the learned professions’, professions which could not 
be carried on without a good deal of book learning 
and a certain amount of science Within the past 
hundred and fifty years, the importance of scientific 
investigation for industry and production has been 
steadily uncreasing The result of this is that the 
standard of hfe in the modern industrial State depends 
to a large extent upon the standard of its scientific 
investigations, and the extent to which the results of 
scientific investigation become available to, and can 
be understood by, a great mass of the population 
Where production 1s dependent upon customary 
skill, we learn things as they have been done There 
are, of course, new inventions and discoveries, but 
the maim task of society 1s to see that these acquired 
skills are not lost, but are handed on In a society 
dominated by the spirit of scientific research, on the 
other hand, men are always considering whether what 
is accustomed to be done cannot be done better, 
whether its belefs and traditions and customs ought 
not to be revised 
The universities do not now exist only to hand 
down learning More and more ıt is their business to 
mstıl to their students a spirit of scientific research, 
a way of handling problems, the principle of investiga- 
tion Their students, of course, are to be taught what 
is already known and believed , but they are also to be 
taught to thmk and discover for themselves This 
spirit of thinking for oneself 1s not now needed only 
in the learned professions on the contrary, it 18 
needed throughout mdustry The height of a nation’s 


technical achievement depends upon the height of 
the standard of its scientific teaching, and how 
widely the spirit of scientific investigation, as I have 
described ıt, 1s spread throughout the population 
It ıs possible, of course, to use the increasing power 
of scientific investigation in either of two ways We 
may raise the standard of technical knowledge and 
technical mvention and discovery in a few, and 
“depress the standard of craft ın the many. This ıs 
an only too possible but an evil way of using the new 
power of science Or we may try to bring 1t about 
that the spirit of scientific research may spread in 
various degrees throughout the whole nation We 
shall have to replace craftsmanship with the spirit 
of scientific research 
This all means that our technical cfficiency and 
progress as a nation depend, as they have never done 
before, on the scientific standards of our universities 
and upon their accepting the very usual, and I thnk 
proper, conception that a university student 1s to be 
taught to think for himself He needs to be able to 
ollginate and invent and discover It also means 
that somehow there must be close lhnks between the 
university and the great mass of the population We 
are to become a nation of specialists, and yet we must 
somehow overcome the comparative isolation m 
which a specialist has to be by reason of his specializa- 
tion For this has all to be connected with the 
democratic revolution, and the democratic revolution 
repudiates the notion that power shall be confined to 
a small and privileged ruling class 
In the nineteenth century the ruling class in Great 
Britam were mostly educated ın the ancient univer- 
sities, and their needs produced a very mteresting 
general education—the Arts Honours Schools—of 
which the most famous was Oxford Greats That was 
at one time thought to be the ideal education not 
only for politics and the Cıvıl Service, but also for 
such professions as the Church and the Bar The 
other Arts Schools, both at Oxford and Cambiidge, 
fulfilled more or less the same purposes But this has 
meant that the politician and the Civil servant have 
received an education in which there has been httle 
science, and there 1s an imereasing demand in many 
quarters that politicians and Cıvıl servants should 
know more of science On the other hand, science 
has become so specialized that most of those who 
have done an Honours Science School know nothing 
of politics, and have been taught very little of the 
nature of government and of the system of values on 
which our civilization depends 

One solution, of course, of this difficulty is that 
which was taken by Hitler, that we should train men 
for government with the sort of general education 
which has been evolved in Great Britam, but with 
more emphasis perhaps on political institutions, and 
use other stitutions to produce the technical expert 
The technical expert m this plan ıs not supposed to 
know anything about politics because he 1s not sup- 
posed to take any part in government he 1s just a 
very skilful mstrument to carry out the purposes of 
the specialist ruling class That 1s not a solution which 
could possibly be accepted by people m Britain, and 
clearly, 1f we accept the need for the scientific specialist 
and for technical skill of the highest grade, we must 
somehow combine that with general education which 
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will give all students some understanding of cultural 
values and of politics I thmk that if we are to be 
both an efficient and a democratic nation, that 1s 
absolutely essential 

Of course, the understanding of cultural values, 
politics and economics, which the student whose 
speciality is science requires, cannot be very profound , 
but 1t 1s not unreasonable to hope that all such men 
who come out of British universities should have some 
genera] understanding of our culture and institutions 
as well as some special and expert scientific knowledge 

It 1s mteresting that the institutions which seem 
to me to have grasped and to some extent grappled 
with this problem are the technical universities of 
Europe and the great technical institutions like the 
Massachusetts Institute of Technology and the 
California Institute of Technology When I was in 
Germany two years ago, I found that all the great 
technical universities of Germany that we saw were 
demanding that they should have what 1s called in 
Germany a ‘‘Philosophical Faculty”, and that every 
student in his first two years should take courses in 
that faculty whatever his technical pursuit was gomg 
to be Both the Ameuican Institutes msist that all 
their students do what we should call Arts subjects as 
well as technical ones 

We ın Great Britain have suffered from specializa- 
tion as much as anyone else, if not more, especially 
m the separation between students of science and 
students of the humanities Various attempts have 
been made recently at many of our universities to 
correct this extreme specialization, but in my view 
the disease ıs much more desperate than such mild 
remedies can deal with 

Two things I think are needed 

(1) Technical universities on the limes of the 
Massachusetts Institute of Technology and the 
Technical College of Zurich, which would msist upon 
some arts or social studies traming for everybody 

(2) A widened BA degree for all students who 
hope to be teachers, to go into the Civil Service, or 
politics, or some social service or business career, 
which would ensure that men who had a training for 
these special jobs in society have a trainmg both ın 
science and in arts 

Our experiment ın the new University College of 
North Staffordshire ıs meant to deal with this second 
proposal, and I may be able to explain how we are 
trying to do this on another occasion 


THE CAMEROONS TRUST 
TERRITORY” 


HEN the major part of the former German 

Cameroons became a French mandate after the 
First World War, a small strip where the ties of the 
populations were with their neighbours m Nigeria 
was allocated to Brita as Mandatory Power This 
is now administered as @ Trust Territory It consists 
of two sections with a gap of some thirty miles between 
them Each 1s administered as a part of the con 
tiguous region of Nigeria Although the Trusteeship 
Council has complained that this arrangement, which 
is in full accord with the provisions of the trusteeship 
agreement, hampers 1b mm its task of supervision, 1t 18 


* Colonial Office Report by HM Government in the United 
Kingdom of Great Britain and Northern Ireland to the General 
Assembly of the United Nations on the Admimstration of the Cam- 
eroons under United Kingdom Trusteeship for the Year 1949 (Colomal 
No 262) Pp xvi+384+8 plates (London HM Stationery Office, 
1950) 10s 6d net 
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the only practicable method for such small areas, anc 
the tegration of populations in the Cameroons nti 
native authority units across the Nigerian borde: 
represents exactly that re-uniting of divided people: 
which the original division of the territory wa: 
intended to achieve 

To the student of admmuistration this integrator 
has some fortunate practical consequences Th 
admmustermg authorities of Trust Territories ar 
required to present their reports to the Council u 
the form of replies to an exhaustive questionnaire 
This covers certam topics which the reader of thi 
usual Colonial annual report ıs expected either t 
know already or to take for granted—notably the 
legislative basis and historical background of the 
present position with regard to such matters as taxa 
tion and the admimuistration of justice On these 
subjects anyone interested in Nigeria as a whole car 
find an admurably full statement in the Cameroon: 
report Again, the plan illustrating the administrative 
structure of the territory apphes equally to the 
northern and eastern regions of Nigeria The sectior 
on education includes the curricula for all types oi 
schools, and a full account of the new Educatior 
Ordinance, with special detail on the provision foi 
grants-in-aid The section on mternational relations 
gives the final resolutions of the African Regiona: 
Scientific Conference at Johannesburg and the Jos 
Land Utilization Conference, and a summary of the 
findings of that on indigenous rural economy, alsc 
held at Jos There is also a valuable summary of the 
conclusions of the Colonial Office mussion on the 
mechanization of agriculture The Native Authority 
estimates published in the appendix, though con- 
fined to the Native Treasuries situated ın the Trust 
Territories or belonging to units in which Cameroons 
natives are mcorporated, are valuable as illustrative 
material for the study of the native administration 
system throughout Nigeria 

The Trust Territory itself has one feature whick 
makes it unique ın British West Africa, namely, the 
presence of extensive areas of land cultivated on the 
plantation system The land in question was origin 
ally alienated under German rule The plantation: 
were auctioned after the First World War as part o: 
the liquidation of ex-enemy property, the greate) 
number were repurchased by their former holders 
In 1946 they were bought by the Nigerian Government 
from the Custodian of Enemy Property to be “‘helc 
and administered for the use and common benefit o: 
the nhabitants of the Territory” They were leasec 
to the Cameroons Development Corporation, a body 
created to manage them All the profits are “‘appliec 
for the benefit of the mhabitants of the Trust Terr: 
tory m such manner as the Governor may determine” 
The Corporation’s second annual report ıs includec 
among the appendixes to this volume It employ: 
on its forty-nine plantations a labour force of abou 
18,000, with a staff of 74 Europeans and 368 Africans 
It has its own medical staff, three hospitals anc 
a traming school for nurses, and pays the cost of 
buildings and equipment for schools to be managec 
by mussions or the local Natrve Admmistration 

In the Victoria Division, where these plantation: 
are situated, the land m native occupation consists 
of ‘reserves’ marked off around the villages The 
ihabitants have petitioned the Trusteeship Counci 
with a complaint that these are madequate. After 
an investigation, the findings of which are publishec 
as an appendix, ıb has been agreed that an area ol 
25,000 acres should be released from the plantations 
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and be offered m 15-acre plots on controlled-tenancy 
terms, with techmcal assistance, a guaranteed market 
for approved crops and social welfare services pro- 
vided by the Corporation. As the acute population 
pressure 1s due partly to immigration—ain 1948 there 
were 9,515 immigrants among an indigenous popula- 
tion of 15,000—this will have to be controlled m 
future The investigatmg officer msists that “what 
is required 1s nothing less than a full campaign of 
community development concerted between the peoples 
themselves, the Admmuistration and the Cameroons 
Development Corporation, aiming at the social 
regeneration of the clan and the spreading of a new 
interest ın agricultural advance, coupled with the 
development of an aptitude for good husbandry” 
He makes various recommendations to this end 

The report contains a number of extracts from 
reports of the Trusteeship Council and the visiting 
mission which went to the Cameroons in November 
1949, this consisted of an Iraqi, a Belgian, a Mexican 
and an American It 1s rnteresting to compare the 
comments of the two bodies The latter shows a 
genuine appreciation of the practical position, and 
even urge an increase for the present in the staff of 
“European administrators and technical officers avail- 
able to perform the functions of advisers and teachers” 
In 1ts view, shortage of staff 1s a limiting factor on 
the pace of advance towards self-government It 
also singles out for commendation the wide freedom 
of speech allowed ın the Territory 

The usefulness of the report for reference would 
be increased if the numbers of pages as well as 
paragraphs were given in the dex 

L P Marr 


DIRECTION OF ARRIVAL OF 
IONOSPHERIC RADIO WAVES 


By W. ROSS 


National Physical Laboratory 


Early Experiments on Medium Wave-lengths 


MONG the earliest attempts to measure directly 
the direction of arrival, m either the vertical or 
horizontal plane, of radio waves reflected at the 
1onosphere were those made about the year 1925 by 
Appleton and Barnett!, and by Smith-Rose and 
Barfield’. Of the methods used by these workers, the 
most ımportant was possibly that ın which the angle 
of incidence ım the vertical plane was inferred from 
a comparison of the intensities of the signals induced 
by the down-coming waves m @ vertical open aerial, 
and im a vertical loop aerial orrented m the assumed 
plane of propagation The mean angle of incidence 
so measured agreed well with that deduced from the 
theory of symmetrical reflexion at a postulated 
reflecting layer some 100 km high This was for 
medium-wave broadcasting stations Large variations 
(of the order of + 15°) m the apparent angle of 
medence were observed, and these gave rise to some 
speculations The mvestigators were aware that, if 
the assumption that propagation was confined to the 
vertical plane between the transmitter and the 
receiver was not true, the values of angle of medence 
deduced from the loop and aerial comparisons would 
be in eror, and mdeed Smuith-Rose and Barfield 
carried out experiments with Adcock-type direction- 
finders which tended to show that if any lateral 
deviation did exist 1t did not exceed a degree or two 
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m magnitude They appear, however, to have over- 
looked the pomt that a small amount of lateral 
deviation combined with a rotation of the plane of 
polarization can give rise to very large spurious 
variations ın apparent angle of meidence in the 
simple loop and aerial method of measurmg angle of 
imeidence 

Two years later, Appleton and Ratchffe?, and 
Smuith-Rose and Barfield‘, still using the same method, 
recorded further measurements of angle of mcidence 
Appleton and Ratcliffe commented particularly on 
the large and very rapid fluctuations m apparent 
vertical angle, and concluded that these did not 
represent true variations in height of reflexion but 
were due rather to reflexions at different points in a 
layer of constant height, that 1s, diffractive reflexion 
This appears to be the first mention ın the literature 
of the effects on apparent direction of arrival which 
could be caused by ionospheric irregularities or 
roughness The authors referred to the possibility 
thus mtroduced of lateral deviation of the waves 
from the great-circle plane, but do not appear to 
have considered ın detail how such lateral deviation 
would affect the apparent magnitude of the changes 
ın angle of meidence which they observed As will 
be seon from later references, 1t 1s now almost certain 
that, while the explanation which they offered of 
‘angle-flicker’ ıs correct, its true magnitude was not 
so great as they observed and, in fact, ther measure- 
ments were ın error because the assumption impheit 
m the single-loop and vertical-aerial method that 
there 1s no lateral deviation of the waves is not in 
fact true 

Some time later, Cherry and Martyn’, working m 
Austraha, carried out expelmments sumilar to thoso 
described above, and again observed the large and rapid 
apparent ‘angle-flicker’. They concluded that Appleton 
and Ratchffe’s explanation ın terms of reflexion from 
different centres of reflexion in the same horizontal 
plane would require such large variations m equivalent 
path-length to account for the apparent angle changes 
observed as to make this explanation unhkely They 
favoured interference between waves reflected at 
layers at different heights (Z- and F-layers) They 
were not then aware of the large errors due to lateral 
deviation which have been referred to already 

The matter was very much clamfied ın 1935 by 
Martyn and Green, who showed that if lateral 
deviation of the waves occurred along with rotation 
of the plane of polarization, deductions made from 
comparison of a single loop and aerial were liable to 
large errors Using two loops at right angles along 
with a vertical aerial, they were able to measure both 
the azimuth and angle of ineidence of the received 
waves They were able to show that the real varia- 
tions m angle of medence of an E- or F-layer echo, 
for example, were of the order of + 1-2° instead of 
the + 20-30° obtamed from a single loop and aerial 
They concluded that the large ‘angle-flicker’ noted by 
Appleton and Barnett and subsequent workers was 
not a real effect Some variation m angle of madence 
did occur, but ıt was much smaller than the early 
workers had believed they had observed Martyn 
and Green, however, by measuring both lateral 
deviation and angle of meidence, showed that the 
explanation offered by Appleton and Ratcliffe im 
1927 was correct, though based at the time on 
spuriously large angular variations 

A little before this paper by Martyn and Green 
appeared, Ratcliffe and Pawsey? had published the 
results of other mvestigations which, using, in part, 
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different methods from those described above, had 
appeared to confirm the earlier conclusions about 
lateral deviation. By comparmg the fading on sumilar 
aerials at various separations, they concluded that 
“when the separation ıs of the order of one wave- 
length signal variations are largely unco- 
related? This was on medium wave-lengths (250- 
350 m approxumately) Their paper does not say 
precisely what “largely uncorrelated” means, and 
the records which they meluded by way of illustration 
suggest that there ıs certainly partial correlation at 
one wave-length However, on the basis of the above 
statement, the authors concluded that deviations of 
angle of imeidence up to 25° must commonly occur 

Using what was in effect a smgle Adcock aerial parr, 
they also made measurements of lateral deviation 

They were aware of the effects of polarization errors 
m this type of measurement, but some of the tests 
which they applied to demonstrate the absence of 
such errors (for example, by short-circu:ting the 
aerials) are mvalid It would now be admitted that, 
for the comparatively small angle of meidence to the 
vertical which was involved (25°), polarization errors 
were probably substantial The fact that close 
correlation was obtamed between the indications on 
the lateral deviation receiver and the mtensity 
variations of the down-commg ray neither proves 
nor disproves that true lateral deviation was being 
observed 


Extension to Shorter Wave-lengths 


All the work to which reference has so far been 
made apphed to medium wawve-lengths m the range 
200-500 m approximately and mostly to H-layer 
reflexions, though Martyn and Green! mcluded some 
results for F-layer reflexions showing that, on 200 m , 
E- and F-layer reflexions behaved similarly as regards 
angular deviations 

In 1935, T L Eckersley? published a paper 
describing the results of mvestigations on shorter 
wave-lengths (30-40 m approximately) and largely 
referring to F-layer reflexions Using apparatus 
capable of high precision, he showed that the rays 
reflected at the normal E- and F-layers possess a 
small angular spread of one or two degrees He was 
chiefly concerned with the rapid, that 1s, second to 
second, fluctuations, and was of the opimuon that 
these were all due to one cause, namely, scattermg 
centres in the H-layer Although some of the results 
quoted appear to show evidence of slower angular 
changes, that 1s, variations having periods of a few 
minutes or even longer, he did not direct attention 
to this and may not have been aware of their sig- 
nificance In passing, ıt may be mentioned that one 
example quoted by Martyn and Green (ref 6, Fig 6B) 
also gives some indication of a rather slower angular 
change superimposed on more rapid fluctuations A 
later paper, also by Eckersley’, extended somewhat 
the information contained in his earher papers 
Again the results were mtended to apply to rapidly 
varying angular deviations 

In 1938, Barfield and Rossi? described the results 
of durection-findmg measurements made with an 
accurate spaced-loop system In this paper, for the 
first time apparently, a distinction was drawn 
between rapid (that 1s, second to second) and slow 
(that 18s, mimuté to minute or longer) variations The 
authors clearly showed that, for nearby stations and 
using pulsed signals, there were, ın addition to the 
rapid changes ın direction, very much slower changes 
with periods rangmg up to 10 or 20 mmutes or more 
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They ascribed the latter to slowly varying 1onospherie 
tilts The results quoted apply solely to F-region 
reflexions on frequéncies between about 4 and 
10 Me js 

In practically all the earlier papers, lateral devia- 
tion had been thought of as a rapidly varymg 
phenomenon (‘angle-flicker’), and after the paper by 
Appleton and Ratcliffe? ıt had been ascribed to the 
results of 1onospheric ‘roughness’, that is, to effects 
of wave interference withm a cone of rays con- 
stitutmg a single ‘ray’ The paper by Barfield and 
Ross”, however, may be considered to have estab- 
lished the existence of much more persistent, though 
still more or less random, angular deviations due to 
large-scale and rather slowly varyimg ionospheric 
irregularities 


Indirect Evidence of lonospheric Tilts 


At this point, reference must be made to a paper 
by Pierce and Mimno! which does not appear to 
have attracted the attention which ıt merits m con- 
nexion with the deviations experienced by 1ono- 
spheric reflexions They deseribed results which can 
be observed at vertical incidence and which appeared 
to show the existence of very long ‘wave-length’ 
variations of ionospheric density or height of quite 
small magnitude For example, typical results could 
be explained on the assumption of a variation of 
ronospheric height (Ff-layer) of +2 km with a 
‘wave-length’ (that 1s, distance between pomts of 
maximum or mmimum height) of about 200 km 
These very long wave-length disturbances were shown 
to travel with a speed of about 600-800 km /hr, 
which ıs stated to be about the velocity of sound at 
these levels It was therefore tentatively suggested 
that they were hydrodynamical compression waves 
in the atmosphere at the F-layer height 

It ıs to be noted that such variations as were 
suggested, namely, + 2 km height with a ‘wave- 
length’ of 200 km, give a maximum effective slope 
of the layer at any pomt of 4°, and this, together 
with the rate at which the disturbances travel, 
appears to show that they are, m fact, the “slowly 
varying tilts” of the layer described by Barfield and 
Ross!’ 

In 1941 there appeared the summary of a paper 
by Eckersley and Farmer’, of which the full text 
was not published until 1945, owmg to war-time 
restrictions This paper, which was agam concerned 
principally with rapid changes, confirmed and 
extended Jickersley’s earlier results®*® Slowly 
varying changes were not explicitly referred to, but 
1t 1s clear from certam results that are given that. 
they were present 


Recent Measurements of lonospheric Tilts 


In the meantime, the lateral deviation of high- 
frequency waves was being contmuously studied at 
the Radio Research Station, Slough, and the evidence 
supporting the existence of both rapid and slow 
vanations had accumulated For F-layer reflexions 
at frequencies above about 3 or 4 Me js, 1t 18 now 
quite clear that the two types of variation arise from 
what have to be regarded as different causes. The 
vapid fluctuations are apparently due to wave 
interference effects resulting from the ‘spreading’ of 
the ionospherically reflected wave mto a cone of 
radiation, this bemg due to ‘roughness’ of the 
reflecting layer on a comparatrvely small scale. 
The slower variations have to be pictured as 
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bemg due to movement of the whole cone of radıa- 
tion under the mfluence of some very long wave- 
length ionospheric regularities The layer at any 
pomt can be considered to be subject to a con- 
tinuously varymg degree of tilt, the period of 
variation ranging from a few mmutes up to half an 
hour or more ‘The results of these studies carried 
out over a period of some ten years were recently 
published ın a special report“ The standard devia- 
tion of the slowly varymg ionospheric tilt has been 
shown to be of the order of 14-2° under normal 
conditions 

The report also contains evidence of the direct 
measurement of the systematic tilt which must be 
presumed. to exist at special times such as durmg 
the sunrise period This ‘sunrise tilt’ 1s also described 
ın an earlier note by Ross and Bramley™ 

Up to this tıme, the scale of the 1onospheric 
irregularities causmg the slow tilts had been the 
subject of speculation Pierce and Mimno sug- 
gested a ‘wave-length’ of 200 km or more, and Ross 
concluded that the linear dimensions (in the hori- 
zontal plane) of the irregularities must be at least of 
the order of 20-30 km and may be even larger In 
order to provido some direct observations on this 
point, ıt was decided to make simultaneous measure- 
ments with two direction-finding, stations separated 
by several kilometres The first published results of 
such experrments by Ross and Bramley’ show that 
striking correlation of bearmg changes 1s obtained 
with recerving stations 10 km apart This work is 
bemg contmued and extended and ıs to be described 
in a future paper It has been found that with 
receiving stations 27 km apart there is extremely 
close correlation in the slowly varying components 
of angular deviation, which seems to be direct 
evidence that the scale of the irregularities is of the 
order of a hundred kilometres or more as originally 
suggested by Pierce and Mimno 


Measurements of Tilts by Direct Measurements 
of lonospheric Height 


It ıs relevant at this pomt to refer to recent work 
by a number of Australian workers who, using vert- 
ical meidence ionospheric recorders, have observed 
certain phenomena which are almost certainly lmked 
up with the ‘slowly varymg’ 1onospheric tilts referred. 
to above Guzipps, Gipps and Venton!® comment on 
‘split traces’ and apparent ‘doubling’ of ionospheric 
echoes, which appear to be due to the appearance of 
bumps and concavities on the F-layer Munroi™!9, 
im recent communications, also describes wrregularities 
jn vertical medence records These he suggests are 
due to “very long wavelength 1onospheric disturb- 
ances which appear to exhibit both vertical and 
horizontal progression” He favours an explanation 
of these effects m terms of a pressure wave, that 1s, 
sunilar to the explanation offered by Pierce and 
Mumno™ Simularriies m the disturbances observed 
at Sydney and Canberra (237 km apart), together 
with the time difference between the effects, provide 
evidence both as to the wave-length of the disturb- 
ances and their rate of travel Although Munro calls 
the effects ‘‘short-period changes”, the rate of change 
zorresponds to what Ross has called the “slowly 
varying 1onospherie tilt” To those concerned with 
ugh-frequency direction finding, changes with a 
yeriod of several mmutes or more are comparatively 
slow as contrasted with the moment-to-moment 
shanges also present , but to Munro, thmking no doubt 
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ın terms of the usual dnunal and longer-period 
ionospheric changes, variations with a period even 
of 20-30 mm are ‘short-period’ changes 

The magnitude of the tilts corresponding to some 
of the results described by Munro are substantially 
larger than the average values given by Barfield, 
Ross and Bramley For example, Munro singles out 
an occasion on which a tilt of up to about 30° occurred. 
This difference, however, can be explained largely by 
the fact that the Australian methods of investigation, 
imvolving as they do a study of vertical incidence 
h’/f records, are likely to be somewhat msensitive to 
the smaller effects Only the exceptionally large 
effects attract notice, and of these the most striking 
have been selected for detailed analysis The methods 
used by the workers m Great Britam, on the other 
hand, mvolving sensitive direction-measurmg appar- 
atus, are capable of detecting the smaller irregularities, 
so that the tendency there has been to describe the 
average rather than the exceptional cases In fact, 
exceptionally large tilts, many times the root-mean- 
square value, have, at times, been observed The 
similarity of periodicities seems to show that both 
groups of workers are, in fact, observing the same 
phenomenon 

Martyn* has very recently given a theory for the 
propagation of disturbances ın the upper atmosphere 
which appears to be capable of fitting the exper- 
mental results obtamed, for example, by Munro It 
seems fairly certain that the hydrodynamical theory 
of these disturbances 1s correct 


Studies of Fading’ 


The effects of roughness of the ionosphere in 
causing reflexion to be more of a diffractive process 
than true specular reflexion have contmued to be 
studied by a number of workers, notably those of the 
Cambridge school under Ratcliffe? A number of 
important papers on this problem have appeared 
recently, and these add greatly to the understanding 
of the rapidly varying effects, that 1s, fadimg as 
normally understood, and the rapid angular changes 
In particular, through a study of records of fading ıb 
has been possible to arrive at much closer estimates 
of the angular spread of typical echoes Average 
values are of the order of a few degrees for echoes 
from E- and F-layers and frequencies in the range 
2-5 Mc/s There ıs evidence that the angular spread 
diminishes at higher frequencies, m conformity with 
the results of Eckersley and of Barfield and Ross 

Furthermore, comparison of the fading experienced 
at neighbourmg points has shown that fadmg 1s often 
predominantly due to an apparent translation of an 
regular 1onosphere past the observer—referred to 
as an 1onosphenic ‘wind’ It may be, however, that 
these ‘winds’ are but another aspect of the very- 
long-wave compression waves m the upper atmo- 
sphere to which reference has already been made 


Conclusions 


So far as rrregularities ın the propagation of high- 
frequency waves are concerned, more especially when 
the #-region ıs concerned, 1t 1s now quite clear that 
there are two phenomena mvolved There are the 
comparatively small-scale regularities giving rise to 
fairly rapid fadmg and angular spread or angular 
‘flicker’ of a few degrees, and the larger-scale wregu- 
larrties giving rise to very much slower angular 
changes and perhaps slight, but not marked, slow 
intensity variations as well 
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This survey was plepared as part of the programme 
of the Radio Research Board, and this article 18 
published by permission of the Department of 
Scientific and Industrial Research 
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OBITUARIES 


Dr G A Hankins 


Dr GEORGE ALEXANDER HANKINS, director of 
mechanical engimeering research ın the Department 
of Scientific and Industrial Research, died suddenly 
on November 2 at the age of fifty-five He was born 
at Portsmouth on April 25, 1895, on leaving school 
he entered H M. Dockyard there as an apprentice 
engine-fitter From the Royal Dockyard School, 
where he obtained a Whitworth Exhibition and a 
Royal Scholarship, he proceeded to the Imperial 
College of Science and Technology 

During the First World War, Hankins served for 
a year in the Royal Garrison Artillery , but in 1916 he 
returned to Portsmouth Dockyard as an inspector of 
materials and gun mechanisms A year later he 
jomed the scientific staff of the Engieermg Division 
at the National Physical Laboratory, and remaimed 
there until February 1948, for the last three and a 
half years as its sapermtendent Before relinquishing 
this post, he had, m May 1947, been appomted first 
director of mechanical engmeering research ın the 
Department of Scientific and Industrial Research 
As such ıb was his task to establish and control a 
new organization to take over the majority.of the 
Engineering Division’s work and to expand ıt some 
six times, with an eventual staff of more than six 
hundred Under his leadershrp a firm foundation has 
been laid, research commuttees have been set up, 
staff have been appomted to the key posts and a 
start has been made on the building of new labora- 
tories at East Kilbride, near Glasgow Such an 
undertaking, at the present time, is fraught with 
difficulties, and 1t 1s probable that the energy he put 
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into ıt contributed to his early death It ıs indeec 
tragic that he did not live to see the fruition of hie 
labours 

In the inter-war period, Hankins was responsible 
first to the late Sir Thomas Stanton and later to 
Dr H J Gough for many engineering researches, 
mainly on strength of materials Huis work on hard 
ness testing led to the award ın 1928 of the degree ol 
D Se (Eng ) of the University of London He made 
valuable contributions to the study of fatigue of 
metals, particularly the effect of surface conditions 
on the fatigue resistance of spring steols In 1935 
he was awarded the Crompton Gold Medal of the 
Institution of Automobile Engineers for his work on 
deep-drawing Later, his investigations of the 
strength of welds had much to do with the application 
of welding both to steel structures and to pressure 
vessels 

During the Second World War, Hankins’s abilities 
in the organization of engmeering research had fule 
scope ın connexion with, among many other projects, 
flame throwers, gun springs and PLUTO The 
achievement in this direction of which he was, 
justly, proudest was, however, the design and— 
construction of the only large supersonic wind tunne 
available to the Allies durmg the War His 
experience was utilzed on many committees In 
1944 he succeeded Dr S L. Smith as superintendent 
of the Engineering Division of the National Physical 
Laboratory, and directed the post-war re-equipping 
of the Division A 

Hankins was a member of the Institutions of Cıvıl 
and of Mechanical Engineers, and for three years was 
a member of the Council of the latter He was invited 
by the North East Coast Institute of Engmeers and 
Shipbuilders to give the Laing Memorial Lecture ın 
1943, and by the Institution of Mechanical Engmeers 
to give, with Mr E F Relf, one of the Centenary 
Lectures m 1947 D Q Sopwrra 





Sir Ernest Graham-Little 


Born in 1867, the son of Mr Michael Little, of the 
Indian Civil Service, and Anna English, of Cape 
Town, Ernest Gordon Graham-Little was educated 
at the South African College, taking his BA at the 
University of Cape Town, winning a gold medal and 
a Porter Scholarship Then, coming to Britam, he 
took up a medical career and entered at Guy’s 
Hospital, where he graduated MB (Lond) with 
honours ın 1893, taking his MD ın the followmg 
year For several months he studied skin diseases in 
Paris, the subject which ultimately became his life’se: 
specialty, though he dallied with general medicine at 
St George’s Hospital for a time, and became phys- 
ican to the East London Children’s Hospital at 
Shadwell In 1902 he succeeded Sir Malcolm Morris 
as dermatologist to St Mary’s Hospital, having 
previously won the membership of the Royal College 
of Physicians, and being elected to the fellowship in 
1906 In 1911 he married Miss Helen Kendall, by 
whom he had a son and a daughter, but both their 
children were lost in early adult life, the daughter 
by drowning in 1931 when bathmg m a rough 
sea at Saltdean, and the son on active service 
in 1942 

Graham-Little m his earher years did a great 
deal of work for dermatology, and was a favourite 
teacher of this subject at St Mary’s, writing numerous 
papers on this subject, and bemg elected president 
of the Dermatological Section of the Royal Society 
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of Medicine, and also of that Section of the British 
Medical Association for the year. 

He was a close friend of Russell Wells, vice- 
chancellor of the University of London, and was 
əlected a member of the Senate in 1906, a post he 
tetained until May this year In 1922 he became 
president of the University Graduates Association, 
an honour which no doubt greatly helped him in a 
keen triangular contest m 1924 to be member of 
Parhament for the University, which he represented 
as an Independent Conservative until all university 
seats were abolished recently. He was most assiduous 
in his attendance at the House of Commons, and was 
a frequent contributor to debates mvolving medical 
principles, and by letters to the Press, becoming 
shairman of the Medical Parliamentary Committee 
n 1943 Retiring from his post of physician for skin 
liseases at St Mary’s ın 1934, he had more tıme for 
us political work m the House of Commons He was 
largely responsible for the recognition of the West 
London Hospital by the University as an institution 
for the admission of women as external students 
- Hard fighter as he was ın the House and in the 
University Senate, ın pushing for reforms he believed 
in, yet in private life Graham-Little was kind and 
always ready to help students with advice, and was 
a most interesting conversationalist among his friends 
at dinners or club meetings Although durmg the 
last few years his failing eyesight severely limited his 
activities in public, yet with the help of his devoted 
wife he followed the controversies of the day, notably 
the National Health Act, with the greatest keenness, 
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and his letters in the daily Press were a frequent 
source of pleasure to his friends and supporters m 
opposition to mimusterial autocracy m the National 
Health Service. 

The large attendance of medical and other friends 
at the memorial service at St Pete1’s, Vere Street, 
on St Luke’s Day, were surprised and delighted by 
the charming, short and friendly discourse given 
from the pulpit, regarding his friend Graham-Little, 
by the Rev Scott Lidgett, a ‘young’ veteran of 
ninety-six WILFRED Harris 


WE regret to announce the following deaths 


Captain E B H. Cunnington, for many years 
honorary curator of the Wiltshire Archeological 
Society’s Museum at Devizes, aged eighty-nme 

Mr Perey Good, CBE, director of the British 
Standards Institution smce 1942, on December 2, 
aged seventy 

Prof J Share Jones, M B E , emeritus professor of 
veterinary anatomy in the University of Liverpool, 
on December 2, aged seventy-seven 

Dr Hans Robert Landolt, who had worked at the 
Royal Institution, London, and the Department of 
Colloid Science, Cambridge, on the physical chemistry 
of muscle protems, on November 30, aged thirty-two 

Dr J A Murray, FRS, during 1915-35 director 
of the Imperial Cancer Research Fund, on November 
20, aged seventy-six 

Brigadier Sir Edward Tandy, formerly surveyoi- 
general of India, on November 30, aged seventiy-eight 


NEWS and VIEWS 


Yerkes and McDonald Observatories Prof B 


Stromgren 


Pror BENGT Srromeren, director of the Univer- 
sity of Copenhagen Observatory, Denmark, has been 
appointed a professor of astronomy and chairman of 
the Department of Astronomy and Astrophysics ın 
the University of Chicago, and director of the Yerkes 
and McDonald Observatories As he is to retam for 
the present the directorship of the Copenhagen 
Observatory and to spend three months each year ın 
Denmark, 1t can be seen that he 1s to carry a heavy 
load of work, and it 1s not surprising to learn that 
he will be resigning next year from the post of general 
secretary of the International Astronomical Union 
But the opportunities opened up to him m his new 
position were too great and umportant to be refused 
They have been well earned, for Prof Stiromgren’s 
work ın astrophysics on the structure of stellar 
atmospheres, and on interstellar space, has placed 
him among the world’s leaders in this branch of 
science For his researches he was recently awarded 
by the vice-chancellors of the Universities of Denmark 
the first Augustinus Prize of 50,000 Danish kroner 
He will be no stranger when arriving in Chicago, as 
he hag visited the University and 1ts observatories m 
the past and worked there with Prof O Struve 
His many friends all over the world weleome the 
appointment and are confident of the success with 
which he will carry out 1ts many duties 


International Research Centre for Chemical Micro- 
biology, Rome 


Tum United Nations World Health Organization 
with the consent of the Italian Government, has 


recognized the Istituto Superiore di Sanité (Higher 
Institute for Health) in Rome as an International 
Research Centre for Chemical Microbiology The 
Institute, under its director-general, Prof Domenico 
Marotta, 1s one of the largest research centres ın 
Italy, and ıts laboratories are among the most moden 
and best-equipped in Europe The research depart- 
ments include physics, therapeutic chemistry, bio- 
chemustiy, malariology and bacteriology, and ıb also 
contains the main food and drug control centre of 
the Italian Government Recent extensions to the 
existing buildings of the Institute will be used to 
house the newly created International Centze for 
Chemical Microbiology These extensions contain 
iesearch laboratories as well as a fermentation pilot 
plant with fermenters up to a capacity of 18,000 1 
and all the processing equipment required for the 
isolation on an industrial scale of biologically mter- 
esting substances, such! as antibiotics, enzymes, 
growth factors, ete Ample workshop facilities are 
also provided 

The International Centre for Chemical Micro- 
biology will be under the scientific direction of 
Prof E.B Chain, formerly of the Univeisity of 
Oxford, joint winner of the 1945 Nobel Prize for 
Medicine for the discovery of the chemotherapeutic 
effect of penicillm and recently elected first chairman 
of the newly formed Experts Committee on Anti- 
biotics of the World Health Organization Prof. Chain 
has been ın Rome for two years organizing and 
directing a new research department of biochemistry 
at the Institute The Centre is built up of a number 
of different research units, including one for bio- 
chemistry and organic chemistry, one for bacteriology 
and mycology, and one for physical chemistry and 
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microbiological engimeermg The chief two aims of 
the Centre are first, to provide facilities for research 
workers to become acquainted with the different 
methods of chemical microbiology, by working ın one 
of the research units , and second, to make accessible 
for scientific investigations substances of mucrobial 
origin the isolation of which requires equipment of 
mdustrial dimensions not normally available in 
university laboratories This Centre will be the fore- 
runner of a number of others which the World Health 
Organization intends to set up in other parts of the 
world on a wide basis of co-ordinated research, and 
for which a number of fellowships are being financed 
The realization of this project ıs an interesting 
example of the value of the schemes organized by the 
British Couneil for British men of science to visit 
foreign countries In this case the project was the 
result of a lecture tour which Prof Cham undertook 
in Italy for the British Council in 1947 


Losses from Plant Diseases 


THERE 18, perhaps, a general reticence about the 
writing of papers which deal with losses from crop 
disease, yet, whenever dispassionate surveys are 
made, much useful mformatıon of a practical nature 
is obtamed Mr W C Moore chose to speak on 
“The Significance of Plant Diseases in Great Britain” 
for bis presidential address to the Association of 
Apphed Biologists (Ann App Bol, 36, No 3, 295, 
1949) Mr Moore ıs head of the Plant Pathology 
Laboratory of the Mhnistry of Agriculturo, 
Harpenden, and ıs therefore in a good position to 
digest the numerous reports on disease prepared by 
advisory officers About a thousand different plant 
diseases are known in Great Britam, but fortunately 
only about forty are regarded as of economic import- 
ance Some maladies, such as crown rust of oats, 
Puccrma coronata, white root 10t of many plants, 
Roselluma necatrix, and antirrhinum rust, Puccoma 
antirrhina, are much more serious m southern Britain 
than m the north Take-all of cereals, Ophobolus 
gramms, chocolate spot of beans, Botrytis sp, and 
Didymella stem rot of tomato are only severe m 
certain, years Looking to the future, Mr Moore con- 
siders that gangrene of potato, Phoma foveata, leaf 
blotch of onion, Heterosporvum allw, alternaria blight 
of tomato, A, solani, and mk disease of iris, Mystro- 
sporvum adustum, may well become more troublesome 
than inthe past He has, indeed, shown how Scleroteum 
tulparum, the cause of grey bulb rot of tulips, has m- 
creased in distribution since 1922 ‘The status of 
many other diseases 1s discussed, and the paper should 
lead students of plant pathology to that most import- 
ant asset for their subject—a sense of proportion m 
assessing disease damage 


Optical Properties of Solid Thin Films 


AN international colloquium on the optical pro- 
perties of sold thin films was held at Marseilles in 
Apri] 1949 under the auspices of the Centre National 
de la Recherche Scientifique (see Nature, 163, 885 , 
1949), and the full text of the thirty-five papers 
presented, together with a short foreword by Piof P 
Rouard and a hst of those who were invited to 
participate in the colloquium, is now available and 
appears in the July issue of the Journal de Physique 
et le Radium (11, 305, 1950) The national repre- 
sentatives who were invited were as follows Dr 
B H Billings, Mr N W Scott, Prof J Strong and 
Dr A F Turner (United States), Drs K M Green- 
land, O S Heavens and H Kuhn, and Prof 8S 
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Tolansky (Great Britam), Drs B S Blaise and P 
van Alphen (The Netherlands), Dr L Ballerm: and 
Prof F Scaldone (Italv), Dr Schaett: (Switzer. 
land), and Prof A Vas.éek (Czechoslovakia) The 
papers are grouped together under five headings 
theoretical mvestigations of the optical properties ol 
thin films, the preparation of films, and various 
techniques, experimental mvestigations of the 
optical properties, applications, and bibliography 
This last group consists of one paper by P Cottor 
and P Rouard, m which an excellent comprehensive 
survey 1s given of the literature on the subject oi 
optical thin films and to which 1s appended some 251 
references Several of the papers are m Enghsh, 
these have French summaries The remainder are ir 
French, and the majority have English summanes 
Tt ıs pleasant to note that each paper commences on 
a separate page. As Prof. Rouard remarks in his 
foreword, the work described will be of mmterest tc 
others besides specialists, and shows clearly that 
Fiench physicists, ın addition to those of other 
countries, have made and are making important 
contributions m this important and rapidly growimg 
field 


New Tension Meter for Wires and Threads 


Tue Saxi Instrument Co, Harvard, Mass, has 
recently announced the development of a new and 
umproved model of tension meter with a total capacity 
of 125 grams This meter has applications not only 
m the textile field but also in the electrical field, 
wherever quick tension measurements on wires, fila- 
ments, thread, ete , are 1equired The new model 
has twice the sensitivity of the old 250-gm model 
which 1s still bemg manufactured. In addition tc 
imstant trigger action and correct dynamical cal:bra- 
tion under performance conditions, the meter 1¢ 
equipped with ball-bearings throughout, thus reducimg 
roller friction to neghgible dimensions. Special pre. 
cision pulleys recessed in the trigger mechanism auto. 
matically guide the yarn into position, and gentle 
insertion and release are assured Yor sensitive nylons 
and other fine yarn the first revolution of the dial 
giving readings on black figures up to 50 gm 
suffices The remamıng part of the range, 50-125 gm 
is read from red figures on the second revolution oj 
the dial Therefore, without special adjustments, the 
pomter can overtravel and continue to give precise 
readings even when the tension ıs above the 50-gm 
range 


Technology of a Modern Stone-Age People in New 
Guinea 


Tse methods used by prehistoric man to fashior 
his stone and bone implements have long been ar 
object of speculation. Not all tools are chipped ır 
the same way, and more than one way of shaping 
bone objects can be observed ‘While analogies must 
never be pressed too far, 1b 18 always interesting tc 
know how a modern stone-age folk set about similaz 
tasks This ıs described in “The Technology of a 
Modern Stone Age People m New Guinea”, by 
Beatrice Blackwood, a publication of the University 
of Oxford Pitt Rivers Museum (Occasional Papers on 
Technology, 3, pp 60+17 pl, 1950, 10s. 6d) 
The author has hved many months in New Guinea, 
and the volume ıs the result of careful observation 
on the spot of the various techniques employed The 
making of stone-bladed adzes, stone-headed clubs, 
wooden clubs, bows and arrows, bamboo knives, 
and bark cloth, and also fire-making are all described 
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and illustrated There are not only a number of line 
diawings ın the text, but no less than sixteen full- 
page half-tone illustrations grouped together at the 
end This third occasional paper on technology to be 
issued by the Pitt Rivers Museum is a very worthy 
successor of the two which preceded ıt 


Earthquakes ın and around India 


Tux subject of earthquakes ın India and neighbour- 
ing countries 1s ieviewed by © G Pendse m Vol 10, 
No 129 of “Scientific Notes of the Indian Meteoro- 
logical Department” (Earthquakes ın India and 
Neighbourhood Pp. 177-220 (Delhi 
Publications, 1948) 114 rupees, 2s %d) For the 
period 1917-34 there were no notable earthquakes on 
the mamland of India or Ceylon south of latitude 
20°N (which runs just north of Bombay), but this 
area was almost surrounded by earthquake epicentres 
The area of most intense earthquake activity was 
undoubtedly that stretching north-eastward from 
approximately Kabul in Afghanistan and mcluding 
the Pamus Persia to the west had frequent earth- 
-quakes, and no part of ıt appears to have been free, 
though the activity was not quite so mtense as in 
the Pamirs To the east of the latter, stretching into 
Tibet, the crustal mstabiltty of the earth was approx- 
imately the same as ıt was m Persia There was 
quite strong activity along a line a httle north of 
latitude 25° N from near Dhubri and the Garo Hills 
eastward through Assam to about longitude 102° E 
This lme of epicentres was at the junction of the 
‘Tibetan’ seismic area and the well-defined mbbon 
of earthquake activity which stretched southwards 
through Burma, through the Bay of Bengal to include 
the Andaman Islands and on to jom the East Indies 
are at Sumatra Malaya and southern Siam were 
practically free from earthquakes Almost to com- 
plete the rmg around India were three areas of 
moderate mstability in the Arabian Sea (centre of 
zone near lat 13° N , long 56° E ), the Indian Ocean 
(lat 2°N, long 65°E) and-the Indian Occan 
(lat 2°N, long 87°E) 


Northern Advisory Council for Further Education 


THE third annual report of the Northern Advisory 
Council for Further Education describes the surveys 
which have been made of the educational require- 
ments of a number of industries withm the region , 
some of these have led to recommendations for the 
establishment of new courses at technical stitutions 
Requests for these surveys have come from many 
sources, the mam one bemg industry itself, the 

-Council has been encouraged by the number of 
requests from industries which have only recently 
begun to appreciate the problem of the technical 
traming of their employees Among items submitted 
to the Council by the Academic Board for Tech- 
nology, Commerce and Art were statements on the 
problems involved in part-time release of young 
workers in mdustry and the release of teachers to 
mdustry and commerce Considering the respective 
merits of day-release and ‘sandwich’ courses, the 
Board submitted that the problem of release was not 
one that could be solved by the adoption of a uniform 
system throughout dustry, and there was room for 
expermment with contimuous systems of release Not- 
withstanding present staffing difficulties the Board 
recommended that every effort should be made to 
release suitable teachers for periods m mdustry and 
commerce , Durham University Appointments Board 
and the Federation of British Industries have indi- 
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cated therr willmgness to help in making the necessary 
arrangements with firms Copies of the report may 
be obtamed from the Secretary, 43 Eldon Place, 
Barias Bridge, Newcastle upon Tyne, 1 


Scientific Papers Published in the Middle East 


THE fifth number of the “List of Scientific Papers 
published ın the Middle East”, which covers papers 
received by the Middle East Science Co-operation 
Office between October 1, 1949, and March 1, 1950 
(No 5, June, pp 78, Cano Unesco Middle-East 
Science Co-operation Office, 1950), 18 not only larger 
than the earlier numbeis but also differs in general 
outlay The List ıs now printed in two columns, so 
that entries can be cut out and pasted on standard 
mdex cards Titles are now given only under the 
heading relevant to the mam contents of the heading , 
for other subject headings with which the article deals 
a reference to this section is mseited To simplify 
references, all titles have been numbered consecu- 
tively, and an attempt has beer made to bring the 
abbreviations used for the different periodicals mto 
line with those recommended by the International 
Federation of Standard Institutions Some doctorate 
theses have been mecluded, and, as an exper:ment, 
abstracts or summaries published with the papers 
have been reproduced, where they do not exceed 150 
words in length Although the List now covers a 
number of scientific periodicals not obtamable in the 
Middle East ın 1948-49, no claim is made that the 
bibliography ıs yet complete m the sense of covermg 
all work published in the Middle East Nevertheless, 
the changes mtroduced are likely to enhance con- 
siderably the value of the List to scientific workers 
and institutions within and outside the region 


Journal of Atmospheric and Terrestrial Physics 


Despite the difficulties of finance and printing that 
nowadays beset scientific publication, Butterworth- 
Springer, Ltd , Bell Yard, Temple Bar, London, W C 2, 
have lately launched a new geophysical periodical, 
entitled Journal of Atmospheric and Terrestrial Physics 
(1, No 1, 1950, pp 64, complete vol (300-400 pp ), 
70s), ımtıally publication will be bi-monthly The 
editor-in-chief 1s Sir Edward Appleton, and there 1s 
an editorial advisory board of twenty-four members 
drawn from twelve countries—as is appropriate to 
the mtended international character of the Journal, 
which will publish papers m English, French or 
German (the first issue contams two papers m 
German, each with an abstract in English) The chief 
mterests of the editor and his board melude radio 
physics (seven members), meteorology, meluding 
atmospheric electricity (sıx members), geomagnetism 
and aurora, (five members), solar physics (three mem- 
bers), cosmic rays and general upper-atmospheric 
physics (three members), oceanography (one mem- 
ber), the almost total lack of editorial representation. 
of subsurface geomechanics and geophysics (apart 
from geomagnetism) is paralleled m the contents of 
the first issue, which would be adequately described 
by the title of the Journal with the fourth and fifth 
words omitted It would be mmproper to infer the 
future composition of the Journal from one issue , 
but, as it is, this issue complements the only pre- 
existmg London geophysical periodical, the Geo- 
physical Supplement to the Monthly Notices of the 
Royal Astronomical Socrety, which has hitherto given 
far more space to subsurface terrestrial mechanics 
and physics than to atmospheric physics 
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Abstracts on Agricultural and Horticultural Engineering 


A NEW quarterly publication, Abstracts on Agr- 
cultural and Horticultural Engineering, has been 
started by the British Society for Research m 
Agricultural Engimeermg, and the first number 
has already appeared, obtamable from the National 
Institute of Agricultural Engmeermg, Wrest Park, 
Silsoe, Beds (No 1, Sprmg 1950, pp 61, annual 
subscription, 16s) The abstracts are being collected 
from a wide range of home and overseas publications 
and are usefully grouped under a variety of sub- 
jects Cross-references are provided for by an 
index, but some self-evident arrangement, alpha- 
betical or otherwise, of the authors cited under each 
subject would add to the value of the publication 
Lists of the bulletins published by the Institute and 
appropriate publications issued by HM Stationery 
Office are also available on application to the above 
address 


The National Museums, Ceylon: Annual Reports 
for 1948—49 


Tax administration reports of the director of the 
National Museums in Ceylon for 1948 and 1949 
(Report for 1948, pp 17+2 plates, Report for 1949, 
pp 26+1 plate, Colombo Government Publications 
Bureau, 1949-50, 55 cents each) are issued at the 
same time and bear ample witness to the progressive 
and stimulatimg outlook of the director, Mr P E P 
Deraniyagala The usual methods of conservation of 
museum objects have been mamtaimed throughout 
the period, and ıt 1s interesting to note that collections 
of live animals have been commenced at each of the 
provincial museums m Ceylon In common with 
other national museums, those of Ceylon are now 
responsible for various collecting expeditions, notably 
to India and Africa. 


Leeds City Museums: Annual Report for 1949-50 


THE annual report of the Leeds City Museums for 
1949-50 (pp 8, Leeds City Museum, 1950) records 
extensive new casing and reorganization in the main 
exhibition gallery The large mammals—of undoubted 
interest but restricted purpose—have been reduced 
m numbers, and with new cases and upright par- 
titions the appearance of the gallery has been com- 
pletely altered At one end is a brief introduction to 
animal life, and such subjects as life on land, in the 
water and in the air, the pattern of life and life 
histories are dealt with Other bays provide a visual 
picture of the four chief types of country seen m 
Yorkshire At the other end of the gallery the history 
of man is portrayed, local objects being used when- 
ever possible A systematic series, of both mverte- 
brates and vertebrates, has been arranged on a 
balcony At Kirkstall Abbey House the exhibition 
eases have been removed so as to reveal the full 
beauty of the medieval architecture in the vaulted 
room A display of armour and weapons has been 
mounted around the walls Temporary exhibitions 
of varied character, a school loan service, lanch-hour 
musical recitals, film shows, winter lectures and 
weather recordmg are among the activities of this 
progressive museum 


Lectures for Junior Science Societies and Clubs 


A REPORT on ‘Science Clubs for Young People” 
has recently been prepared for the United Nations 
Educational, Scientific and Cultural Organization 
This report has been approved by the Council of 
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the British Association for the Advancement of 
Science, which wishes to help and encourage existing 
science clubs, to assist new clubs which may be 
formed in response to a real demand and to promote 
co-operation between kindred groups The Associa. 
tion of School Natural History Societies already 
exists to help school and other jumor saentific 
societies concerned with the biological sciences, anc 
many such societies have sought 1ts advice regarding 
suggestions for suitable speakers The Britisk 
Association 1s prepared to supplement this existmg 
service by suggesting speakers on subjects which are 
covered by its sections, that ıs (A) physics anc 
mathematics, (B) chemistry, (C) geology, (D) zoology, 
(E) geography, (F) economics, (G) engineering, (H, 
anthropology and archeology, (I) physiology, (J' 
psychology, (K) botany, (L) education, and (M, 
agriculture Requests for such assistance should be 
addressed to the secretary of the British Association 
Burlington House, London, W 1, with as muct 
advance notice as possible and indicating the subject 
on which a lecture 1s desired, the proposed time anc 
place of its delivery, and whether 1t will be possible 
to meet the lecturer’s out-of-pocket expenses 


“Phosphorylation and Absorption of Sugars in the 
Rat” 


We regret that, ın the commumeatıon under this 
tıtlo by Miss M P Hele published in Nature of Novem. 
ber 4, p 786, the description of the two graphs was 
omitted Jt should read as follows Effect of sugar 
concentration upon the rate of sugar phosphorylation 
Adenosmetriphosphate concentration 0 033 M 

O, Galactose (average of 4 rats), ©, glucose 
(average of 8 rats), @, fructose (average of 8 rats) 
©, mannose (average of 5 rats) , 
of 5 rats) 


X, xylose (average 


Announcements 


Tur Harrison Memorial Prize for 1950 of the 
Chemical Society has been awarded to Dr Hugh 
Christopher Longuet-Higgins, lecturer m theoretica. 
chemistry m the University of Manchester. This 
Prize was founded m 1922 ın memory of Colonel 
Edward Frank Harrison, deputy controller of the 
Chemical Warfare Department during the Furst 
World War It 1s awarded to the British chemist, 
less than thirty years of age, who, m the opmion of 
the selection committee, has during the previous five 
years conducted the most meritorious and promising 
original investigations m chemistry 


A Curistmas lecture for older schoolchildren, 
entitled “The Electric Current, its Action and 
Nature”, will be given by Dr W Wilson, manager 
of the Development Laboratory, General Electric 
Co, Ltd, Birmmgham, at 3 pm on January 2, 
1951, and again on January 3, in the Lecture Theatre 
of the Institution of Electmcal Engmeers, Savoy 
Place, Victoria Embankment, London, WC 2 Apph- 
cations for admission should be sent to the Secretary 
of the Institution at the above address 


ScorrisH Agricultural Industries, Ltd, 1s setting 
up m the Edinburgh area a new Central Research 
Department which will, imtially, be engaged mamly 
on research mto problems of phosphatic and other 
fertilizer manufacture Dr Bernard Raistrick, at 
present assistant director of research with Albright 
and Wuson, Ltd, has been appomted research 
manager of this new Department 
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BIOLOGICAL ACTION OF ‘MUSTARD GAS’ COMPOUNDS 


Mutagenic Activity of beta-Chloroalkyl Amines 
and Sulphides 


E aitacking the problem of the mechanism of 
biological action of mustard gases, particularly 
their mutagenic and anti-caremogenic effects, we have 
determmed the activity of a series of beta-chloroethyl 
amines and sulphides contammg only one reactive 
groupmg A study of such types of molecules (I and 
II) ıs of particular terest ın explormg the relation 
of chemical structure to biological activity. Some 
monochloroethyl sulphides show the vesicant property 
of mustard gases On the other hand, there are 
indications that mutagenic and anti-carcimogenic 
activities may be confined to molecules containmg 
two or more reactive groupings*? 


RSCH,CH,Cl R,NCH,CH,Cl 
(I) (IT) 


In the present study, the mutagenic activity’ of 
the compounds has been tested usmg the technique 
described by Dickey e¢ al § In this method nutrition- 
ally deficient mutant strains of Neurospora crassa are 
used The activity of a substance ın causing reversions 
to the non-deficient state ıs measured Results of 
typical experiments are given: im the accompanying 
table The ‘mduced mutation rate” is the number 
of mutants produced divided by the total number of 
spores treated. In all cases, the tests were carried 
out in 10 per cent aqueous acetone, 0 25 M n sodium 
chloride, and 0 1 M in borate (pH 8). The treatments 
were made at 25° for 30 min, using three to four 
milhon spores per millihtre 


MUTAGENIO ACTIVITY OF MUSTARD-TYPE COMPOUNDS 


Induced mutation-rate ( x 107) 


Tnosital-less 
mutant 

(70007-37401) 

(0 0} 


Adenine-less 


Compound 
mutant 
(70007-38701) 





None 
CICH,CH,SCH,CH,C! 
n-C,H,SCH,CH,Cl 
CoH, CH,SCH,CH,Cl 
Cs 5 2 HCl 
N(CH,CHAC))s 

CH sN(CH,CH,Cl)s 


CH,CH,) NCH 
(CHAOHy)sNCHs o 


wsi |} ban 


© 
a 








* Average of all control experments In no case was the spon- 
taneous mutation-rate greater than 1 0 x 1077 

It will be noted that the response of the two mutant 
strains 18 distinctly different For the adenime-less, 
colomal double mutant (70007-38701), the mono- 
functional sulphur mustards were even more active 
than mustard gas itself This was true also of the 
monofunctional nitrogen mustards when the com- 
pounds were compared at the concentration giving 
maximum activity Toward the mositol-less, colonial 
double mutant (70007-37401), on the other hand, 
both the monofunctional and polyfunctional nitrogen 
and sulphur mustards showed slight activity 

The finding that these monofunctional mustard- 
type molecules have pronounced mutagenic activity 
1s of umportance to the study of the mechanism of 
production of mutations. It provides a clue to the 


relation of structure to mutagenic activity, and also 
a sımpler molecular type for chemical studies? 

One of us (C M S )1s greatly mdebted to Dr. G. W. 
Beadle and his staff for the mutant stocks and for 
the opportunity of carrymg out some of these experi- 
ments m their laboratories The study was supported 
m part by the American Cancer Society, m part by 
the Rockefeller Foundation, and m part by funds 
provided for biological and medical research by the 
State of Washmgton Initiative Measure No 171. 

CARL M STEVENS 
AUGUSTA MYLROŒ 
Division of Biology, 
California Institute of Technology. 
Department of Chemistry, 
State College of Washington, 
Pullman. 
June 7 
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Production of Mutations by Monochloro-‘Mustards’ 


In 1942 ıt was noticed? that ‘mustards’ with one 
reactive chlorine atom are less toxic than those with 
two, to a degree which cannot be accounted for by 
the difference in chlorme content More recently, 
workers at the Chester Beatty Institute in London, 
in the course of an extensive comparative study of 
nitrogen mustards and related compounds, have made 
the same observations for the tumour-inhibiting and 
cytotoxic activities of these substances?! They 
conclude that the presence of 2-chloroethyl chains ıs 
a necessary condition for biological activity m this 
class of chemicals, and they suggest that chromosome 
breakage and mutation arise through cross-lmkage 
between protein fibres of the chromosome It seemed 
desirable to test this hypothesis by mutation experi- 
ments with some monochloro-‘mustards’. 

The experiments were carried out on Drosophila 
melanogaster, using a standard technique for the 
scoring of mduced sex-linked lethals Two substances 
were used (1) the first hydrolysis product of mustard 
gas, CICH, CH, S CH, CHOH, referred to as ‘sem1-H’, 
and (2) ‘butyl-H’, CH, CH, CH, CH, S CH, CH,Cl. 
Both these substances had already been used ın experi- 
ments by Kinsey and Grant® on yeast cells, and had 
been found to resemble mustard gas in the production 
of an wrreversible growth mnhibition, not paralleled by 
the effect on carbohydrate metabolism. Moreover, m 
expermments by Stevens®, butyl-H had produced 
reverse mutations in Neurospora We have to thank - 
Mr J L Everett, of the Chester Beatty Institute, 
for preparmg the semi-H, Dr. M. Bird of the same 
Institute for exposing the flies to ıt, and Prof, C. M. 
Stevens, of Pullman, Washington, for sending us a 
sample of butyl-H. Semi-H, dissolved ın arachis oil 
in a 6 per cent solution, was applied as aerosol, butyl-H 
as vapour im an air-stream which passed through the 
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contamer with the fhes The times of exposure chosen 
were long enough to kill a proportion of the males 
within a few days after treatment No controls were 
taken, but the stock to which the treated males 
belonged (OrK) has been ın constant use for mutation 
work m this laboratory for many years, and con- 
sistently yields a frequency of about 0 3 per cent 
sex-linked lethals per generation. 

Sem-H Two exposures, of 45 and 50 mm. 
respectively, gave a combined frequency of 22 lethals 
m 1,939 tested X-chromosomes This result, 1 1 per 
cent lethals, ıs well outside the range of spontaneous 
mutability of the stock employed, but as Mr. 
Everett did not feel sure that his preparation had 
been free of traces of mustard gas, new experiments 
were undertaken with butyl- 

Buiyl-H A prelmmary experiment indicated an 
mecrease m mutation-rate ın later broods from 
exposed males Therefore the males for the two main 
expermments were mated to a succession of fresh 
virgm females every third day, and mutation-rates 
were recorded separately for each brood. Successive 
broods represent successively younger germ cells at 
the tıme of exposure. The pooled data, subdivided 
mto broods, are presented ın the accompanying table. 


FREQUENCY OF SEX-LIVKED LETHALS IN SUCCESSIVE BROODS FROM 
pte RREATED WITH BUTYL-A (CH, CH, CH, CH, S CH, CH,Cl) 


Per ceni 
0 
No of | Percent No of lethals 
of semi- 
lethals | lethals 


No of 
chromo- 
somes 
tested 


Days 
after 
ot Eni 
aaa lethals 
1610 
931 
1909 


27 
43 
13 


9-16 





The data prove the mutagenic power of butyl-H 
The course of mutation frequency with time after 
treatment ıs the same as for mustard gas’® with a 
peak ın the third brood, followed by a decline 
Another similanity with mustard gas consists ın the 
fact that, of 20 sufficiently analysed semu-lethals, 
10 (= 50 per cent) turned out to be gonadic mosaics 
for a lethal This suggests a delayed mutagenic effect 
of butyl-H® 

It thus appears that the possession of two bio- 
logically active groups and the capacity to form 
cross-nkages between protein chains are not indis- 
pensable properties of mutagenic molecules It may 
still be argued that they are required for the pro- 
duction of chromosome breakage as opposed to gene 
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mutation. This, in fact, has been suggested by 
McElroy and de la Haba!’ m interpretation of their 
findmg that hydrostatic pressure durmg or shortly 
after exposure of Neurospora conidia to nitrogen 
mustard reduces the frequency of induced morpho- 
logical mutants Simce, however, the authors believe 
that most of these mutants are connected with gross 
structural changes of the chromosomes, it seems that 
their result could also be explained as an effect of 
mereased pressure not on the process of chromosome 
breakage, but on the subsequent process of reunion 
which, under conditions restricting movement of 
broken ends, may lead to restitution rather than 
re-arrangement. Moreover, chromosome breakage 
has been produced by a great variety of substances, 
meluding many which can scarcely be suspected of 
cross-linking power (for example, urethane, form- 
aldehyde, pyrogallol) The mtended analysis of the 
lethals which have been produced by butyl-H will 
show whether any of them are connected with re- 
arrangements, the fact that two of them have a 
dominant notch effect makes this hkely 
C AUERBACH 
H Moser 
Institute of Animal Genetics, 
University, Edmburgh. 
Sept 19. 


1Holday and Ogston, 1942, quoted by Ogston, A G, 8 o3 
Biochem Soc, 2, 2 (1948) a as LEIE 


4 as A, Kon, @ A BR, and Boss, W J C, Nature, 162, 824 


3 Gordane; R. J , Loveless, A, and Ross, W J C, Nature, 168, 667 


‘Loveless, A, and Revell, S, Nature, 164, 938 (1949) 


‘Kinsey, V E, and Grant, W. M, J Cell and Comp Physvl , 30, 
81 (1947) f 


£ Stevens, © M and Mylroic, A (see previous letter) 

7 Auerbach, C , Experientia, 6, 17 (1950) 

8 Auerbach, C, Pubb Siaz Zool Napok, 22, Supp 1 (1950) 
° Auerbach, C , Proc Roy soc Edin, B, 62, 307 (1947) 

1° MeElroy, W , and de la Haba, G , Sevence, 110, 640 (1949) 


Mutagenic Activity of some ‘Mustard Gas’ Com- 
pounds 


THE problem of the chemical ‘mechanism involved 
in the mutagenic activity of the ‘mustard gases’ has 
been approached by some experiments with mono- 
chloro- and dichloro-‘nitrogen mustards’ which have 
been carried out m our Laboratories The mutagenie 
activity was tested by means of the Neurospora back- 
mutation test? with an adenineless colonial double 
mutant used as a test strain The data are grouped 
in the accompanying table 














1/50 mol 1/100 mol 1/200 mol 
d ta per 10° pe muta per1 0° ta er 1 0t 
Compoun: pe muta- - c muta- r 
p survived tions survived | survived tiong survived subvived tions survived 
ES ce tne ee hn a 
~CH,—CH,Cl 

1. CHy-Noy? —GH,.GL HCI 0 0 0 <0 01 1 400 1 13 22 
auirogen mnie a 

2 CHr-NGH, GHG HCl 0 0 0 15 14 5 25 14 3 
180-propyl ‘mtrogen, mustard: ! 

3. CICH, —CHr-N GH, HC 0 0 0 11 12 17 } D 9 10 
p-chioro-ethyl-drmethyl-amne HOI 

4, Cl-CH,—-CHy—Noty) HC 8 68 1 12 25 2 100 0 0 
6-chloro-ethy]-di-ethyl-amine, HCl 

5. wNCHs—CHC 

5 CH,—CH,Cl,HCl 100 0 0 — — — — = is 

edgar fae es eae HCl 

6 BAN—CH Guy CH,CLHCl 100 0 0 = Z = = = fa 
1,5-dichloro-3-anuno-pentane, HC] 

Controls less than 0 03 mutations per 10° spores 
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Compound No 11s the normal ‘nitrogen mustard’. 
When for the methyl group ıs substituted an 280- 
propyl group (No. 2) both thesmutageme activity and 
the toxic effect decrease. The two next compounds 
are both ‘monochloro mustards’ No 3 has already 
been found to be mutagenic by Stevens? The 
mutagenic effect of Nos 3 and 4, together with the 
data of Stevens? and of Auerbach and Moser*, shows 
thet the effect of the ‘mustard gas’ molecule does not 
depend on its ability to form cross-linkages with the 
protem, as assumed by several authors*®, since this 
reaction assumes the existence of two active chlorme 
atoms This 1s further supported by the negative 
results obtained from compounds 5 and 6, both of 
which should be able to form cross-linkages 

None of these compounds ıs, however, able to form 
iminium 10ns similar to the 10n, 





CH,-N-CH,CH, 
N CH,CH,Cl, 

which, as already pomted out by Gilman and Philips, 
seems to be the first step m the reaction of the 
‘nitrogen mustard’ molecule Hence we conclude that 
it 18 the ability of the molecule to form the highly 
reactive 1mmium 10n which 1s the prerequisite for the 
biological activity of the ‘mustard gas’, and that the 
level of activity determines the level of mutagenicity 
as well as toxicity, since the larger and therefore less 
reactive molecules of compounds 2 and 4 are less 
active than compounds 1 and 3 respectively As a 
working hypothesis 1b still seems most hkely that the 
mutations are induced by the release of energy from 
the reactions of these very reactive compounds 

K A JENSEN 

Chemical Laboratory, 

University of Copenhagen. 

INGER Kirk 

M. WESTERGAARD 

Genetical Institute, 
University of Copenhagen. 
Sept 19 

1 Kolmark, G , and Westergaard, M , Hereditas, 85, 490 (1949) 
2 Stevens, C M, and Mylrore, A (see previous letter). 
sAuerbach, C , and Moser, H (see preceding letter) 
4 Goldara R J, Loveless, A, and Ross, W J C, Nature, 168, 667 
, ara, A, and Revell, S, Nature, 164, 938 (1949) 
è Gilman, A, and Philips, F S , Sevence, 108, 409 (1946) 


FRESHWATER BIOLOGICAL 
ASSOCIATION 


OPENING OF WINDERMERE LABORATORY 


N September 23 the Countess of Albemarle, 
O chairman of the Development Commission, 
formally opened the new laboratory of the Fresh- 
water Biological Association at the Ferry House, Far 
Sawrey, Ambleside, Westmorland, on the western 
shore of Wmdermere The Ferry House stands on a 
small promontory projecting from the western shore of 
Windermere mid-way between the ends of the Lake 
The site, of some 2} acres, is almost surrounded by 
water A road past the building to the tip of the pro- 
montory leads to @ cable-ferry to the Bowness shore 
-560 yards away. The main building was buult of local 
stone ın 1880 as a hotel of some forty bedrooms Its 
rooms are of convenient sizes and well provided with 
windows. On the ground floor are the hbrary, a 
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common room, & large laboratory for the use of 
classes and visiting scientific workers, a diming-room 
and domestic offices; a small electrical workshop, and 
laboratories used by assistants and for the supply of 
biological material to universities and schools The 
first floor contains admumustrative offices and fourteen 
rooms fitted as laboratories, mostly of a size suitable 
for one person but providmg bench space for seven- 
teen or eighteen scientific workers altogether One 
of these 1s fitted as a chemical laboratory, and there 
are also two dark-rooms and a small store-room The 
top floor provides hvıng quarters for some members 
of the staff and also for visitors who come to work 
in the laboratory A sem1-basement, which opens at 
ground-level on one side of the building, contains a 
room mto which samples, fish, and collections of all 
kinds can be brought from boat or car for sorting, 
cleaning or washing There also are workshops, 
stores, & room for algal cultures and one for aquaria. 
On the other side of the road ıs a garago and stable 
block, which provides further storage space and 
several small rooms on an upper floor There ıs at 
present no boathouse, but ıt 1s hoped to build one on 
the shore of a sheltered bay adjacent to the garages 

Besides smaller boats in which outboard motors can 
be used, the Association has a 36-ft motor launch 
with a roomy cabin, from which most of the work 
on Windermere ıs done Row-boats are also kept 
on certain other lakes, and a smaller craft which can 
be towed m a trailer behind the large shooting-brake 
makes ıt possible to obtam samples from lakes on 
which there are no boats. 

The opening ceremony was attended by some three 
hundred people, including representatives of the Royal 
Society, the Mimstry of Agriculture and Fisheries, 
and several of the universities The president of the 
Freshwater Buological Association, Mr Reginald 
Beddington, ın an introductory address, recalled 
that the foundation of the Association twenty-one 
years before, in June 1929, resulted from a omt dis- 
cussion held by Sections D (Zoology) and K (Botany) 
of the British Association for the Advancement of 
Science at the Glasgow meeting of 1928 He also 
referred to the fact that 1t was on September 23, 1931, 
that the Association’s scientific staff began work at 
Wray Castle 

Prof F E Fritsch, chairman of the Council of the 
Association, gave an account of the objects for which 
the Association was founded and of the work carried. 
on After referring to the award to the Association 
of the Emar Naumann Medal at the International 
Limnological Congress ın. Zurich m 1948, Prof Fritsch 
said “It 1s comparatively simple to state our aums 
in establishing the laboratory, namely, to study the 
conditions of life of the organisms mhabiting fresh 
waters and especially those not seriously affected by 
human interference We wish to ascertam the com- 
position and distribution of the fauna and flora 
inhabiting such waters and the factors beneficial to 
the life within them, so as to provide a better basis 
for the assessment of the effects of pollution and the 
study of other problems encountered ın the utilization 
of water and the mamtenance of populations of fish. 
These projects are far-reachmg and, as usual in 
research of any kind, every fresh discovery has opened 
up new avenues for mvestigation and widened the 
horizon to be embraced ” 

Prof Fritsch referred to the work of Dr T T. 
Macan in relating the larve of insects to them adult 
stages, of Dr J W G Lund on the planktonic plants, 
and of Dr H M Canter on the Chytrid fung: parasitic 
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on the plankton alge He said that one of the mam 
concerns of the Association has been, to investigate 
the conditions determming the productivity of a 
water, a laborious proceeding since 1t entails frequent 
counting of the numbers of certan species together 
with regular chemical analyses of the water and 
records of light, temperature and other environmental 
factors In this field Dr C H Mortimer and Mr 
F J H Mackereth have added to the knowledge of 
the physical and chemical properties of lakes and 
have mtroduced zmproved methods of mvestigation 
The study of the seasonal changes in the animal 
and plant life of a lake has revealed their cyclical 
nature and the umportance of the surface layers of 
the bottom mud as the mam site of the processes of 
decay which result from bacterial action The Council 
has recently taken steps to provide for more intensive 
work on the role of bacteria m fresh-waters In the 
investigation of the bottom sediments, the Association 
is much mdebted to Mr B M Jenkin for the design 
and construction of special apparatus for lifting entire 
cores to the surface The study of such cores by Mrs 
T G Tutm has shown that they aie by no means 
only of geological imterest, but may provide a 
historical background to the studies on productivity 
The Council therefore hopes to resume these investi- 
gations which have been temporarily allowed to lapse 

Prof Fritsch referred next to the work of Mr K R 
Allen, Dr W E Frost and Mr E D Le Cren, all of 
whom have contributed to the knowledge of the 
biology of various species of fish A large-scale 
ecological experrment begun by Dr E. B Worthing- 
ton, m the course of which about 95 tons of perch 
and many large pike have been removed from Winder- 
mere since 1941, 1s still m progress, and the effects 
of this disturbance of the balance of the fish popula- 
tion will only gradually become apparent Among 
the significant changes already observed 1s an increase 
ım the -breeding stock of char, which were seen 
spawning m the River Brathay m 1948 for the first 
tıme for forty years 

Hitherto the Association’s work on fish has been 
observational rather than experimental, and con- 
cerned more with static than with flowmg waters 
The acquisition of a lease of Wraymures hatchery and 
fish-ponds, 24 miles from the Ferry House, provides 
opportunities for ecological, physiological and gene- 
tical experiments on the problems connected with 
the growth of fish Moreover, the Council now feels 
that sufficient progress has been made with funda- 
mental researches to approach with confidence the 
more difficult problems of rivers It 1s therefore hoped 
to establish a second smaller laboratory on one of the 
southern’ rivers, m, order to extend the scope of the 
research, especially on certam fish, and to make 
possible the comparison between conditions m the 
streams of the Lake District and those m & southern 
chalk stream 

Mr Beddington then spoke of the help and support 
the Association has recerved from the Development 
Commissioners and from therr secretary, Mr E H E 
Havelock, and called upon the Countess of Albemarle 
to declare the new laboratory open Lady Albemarle 
pad tribute, for ther work on the Association’s 
behalf, to Mr. Beddington, Prof Fritsch, Prof. W. H. 
Pearsall, Mr J T Saunders, the second Lord Roths- 
child, who was the first president, and the late Sir 
Albert Atkey, who was honorary treasurer for many 
years The Association also owes much to 1ts staff, 
especially Mr P Ullyott and Mr R S A Beauchamp 
who began the work under Prof Pearsall’s guidance, 
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Dr E B Worthington, the first director, and not 
least the present director, Mr H C Gilson, on whom 
has fallen the task of seemg that the Ferry House 
should be ready that day. 

The Development Act of 1909, contmued Lady 
Albemarle, made no reference to freshwater biology, 
nor mdeed to research m connexion with fisheries, 
though research was specifically mentioned m relation 
to agriculture From the first the Commissioners 
worked to ensure that the resources of science should 
be brought to bear on the practical problems of 
fisheries, bearmg in mind that they were mstructed to 
promote economic development Since the Com- 
mussioners were also concerned with the general welfare 
of the countryside, they did not limit themselves to 
the interests of commercial net fisheries Neverthe- 
less, they had to consider aid for freshwater fishery 
research from the economic pomt of view, and the 
amount of money which could be made availablo was 
therefore limited and had to be related to other 
clams on the Development Fund 

To advise on the prmerples which should guide the 
spending of this money, the Commussioners ın 1919 
appomted an Advisory Committee on Fishery 
Research The chairman was Sir Wilham Hardy, the 
other scientific members bemg Wilham Bateson, 
W M Baylhss, G C Bourne, H. H Dale, Walter 
Garstang, John Graham Kerr, E W. MacBride and 
R E Scharff, two laymen mterested ın the imme- 
diate problems of deep-sea and inshore fishermen, 
G © L. Howell and Harold Wright, were also 
members This commuittee’s report contaimed the 
following passages, which although they related to 
sea fisheries were also relevant to those ın fresh 
water “ nothing less than a complete know- 
ledge of the sea and the life ın ıt, and especially 
the mterdependence between fish problems and all 
the conditions of fish life, will suffice to form a 
rational basis for fishery development . . Another 
prmerple governmg the organisation of research 18 
that opportumity must be given for the appearance 
and growth of new ideas It ıs impossible at the 
outset to say what ideas will lead to results of 
economic importance - The real problem, as the 
Committee conceive 1%, 1s not to distinguish whether 
this or that class of research, free or economic, pure 
or applied, 1s most likely to lead to immediate prac- 
tical results, but to detect and secure that organ- 
isation which shall best promote the development of 
the fisheries by the increase of the knowledge of all 
marme life ” 

For admmustrative purposes the Advisory Com- 
mittee adopts a distmction between ‘directed’: 
research financed through government departments 
and ‘free’ research which 1s supported m mdependent 
laboratories There ıs general scientific supervision, 
of programmes and of the quality of the work by the 
Advisory Committee, but the Commissioners have 
never attempted the impossible task of determmmg 
whether or not a particular part of a programme 18 
likely to have economic value It 1s essential that the 
closest relations should be developed between, on one 
hand, the growing staffs of the Fisheries Departments 
and of the Water Pollution Research Board of the De- 
partment of Scientific and Industrial Research and, on 
the other, those whose future base would be the Ferry 
House The first necessity 1s to identify the major 
practical problems, so that those whose task is tō 
build up basic knowledge of all the aspects of life m 
river, stream and lake can bear those problems ım 
mind ,. then their fundamental research will be, mm 
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GLASS 


All Glass Requirements for Scientific 
Instrument Manufacturersand 
Research Workers 


@ SHEET & PLATE GLASS—cut and ground 
to exact dimensions 


@ LENSES, PRISMS & FLATS—to any 
standard of accuracy 


@ MIRRORS — back silvered and front 
surface aluminised, etc. 


@ BLOOMING of optical components 


C. J. WHILEMS, LTD. 


ILFORD OPTICAL WORKS 


FOREST ROAD, BARKINGSIDE, 
ESSEX 


Telephone : HAinault 2554 


T Where can you refer to a set of 
Elsevier ? 
—d question of 


importance to 
chemists 







‘Elsevier's 
Encyclopedia of Organic Chemistry 


and how to use it ought to be understood by every organic 
chenust, fortunately, a 50-page brochure about it 1s avail- 
able free on request. Vol XII B (iv) | Naphthalene: 
Oxo-Compounds appears m January to subscribers, £14 

Biochimica et Biophysica Acta 

Vol, VI now appearing 90s. per vol (600 pp) 

Analytica Chemica Acta 
Vol. V now beginning 90s per vol (600 pp) 


In subscribing for new volumes, ask about special lower 
rates offered on early ones Free specimen back number of 


-either on request 

Write to ELSEVIER distributors C H 
CLEAVER-HUME PRESS LTD 
London: 42a South Audley Street, W 1 
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identification 


The first edition of “Organic Reagents for Organic Analysis"* was 
published by Hopkin & Williams Led in 1944, and has established 
itself as a standard book of reference for organic chemists 

The Second Edition, considerably enlarged and including much more 
comprehensive melting point tables, gives unusually detailed directions 
for the use of a larger number of organic reagents, many of which are 
of recent development and have not previously been collected or 
described outside the original literature 

The Second Edition will be available shortly {at a cost of 12/6 per 
copy, postage extra) and enquires for copies should be made to the 


undermentioned address 


“ ORGANIC REAGENTS FOR ORGANIC ANALYSIS” 


TRADE <a> MARK 


HOPKIN & WILLIAMS LTD. 


FRESHWATER ROAD CHADWELL HEATH ESSEX 


gsxr ser fer sex fer ser grr fox frr gx ýr sey Lex Fer Ser frr Lwxr ye 


Sex ger fer Ser FHT zer zer ser ZSI ser ger for Se LEH fer fer fet jor 
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STATIC AND DYNAMIC 
ELECTRICITY 


2ND EDITION 


By WaLiaMĪM R SMYTHE, Pro- 
fessor of Physics, California 
Institute of Technology. 

9x6 . 600 pp 64s 


This 1s a thorough revision of one 
of the most authoritative volumes 
m the International Series Dur- 
ing the war ıt was repeatedly 
found that many physicists thor- 
oughly grounded m the basic 


principles of electromagnetic 
theory were often helpless when 
confronted with practical field 
problems ‘This book 1s intended 
to develop the basic theory far 
enough to close that gap. 


McGRAW-HILL 
Publishing Co, Ltd 
Aldwych House, 
London, W.C.2 
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cium Carbonate 


= Reagent quality produced on a Commercial scale 


impurities guaranteed not to exceed the following 









































































































































































































































Cu » « « 2ppm j} SO, 0:02% 

Fe + « « .5ppm | Alkalies as Na 002% 

Po . . . . Sppm, | NH, 005% 

== Cho. . . . 002% | Mg 003% 
= SO, : 001% 
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| .WHEELEYS ROAD; BIRMINGHAM 15 


MANUFACTURERS OF FINE CHEMICALS SINCE 1823, 








j=-HEFFER’S of CAMBRIDGE= 
STECHERT—HAFNER INC, for 
New York, London, Paris, Stuttgart, Leipzig SCIENTIFIC & 
TECHNICAL BOOKS 
PAY GOOD PRICES ENGLISH, AMBRICAN & 

FOR RUNS OF JOURNALS OF THE EUROPEAN 
LEARNED SOCIETIES New and Second-hand 

LIBRARIES PURCHASED Drone wine Barnes ie eee 
2 STAR YARD, CAREY STREET, W.C.2 W. HEFFER & SONS LTD. 

HOLBORN 0526 CAMBRIDGE 











GREENS/PURE 
ome FILTER PAPERS 


The wonderful series of new ashless Green’s 


“Hyduro” Ash only 0-017%. Ten tims J, BARCHAM GREEN LTD. 


stronger when wet than the old standard 
strength. Send for particulars and Price List MAIDSTONE, ENGLAND 
N.G50. Telegrams “Green Tovil” Telephone 2040 MAldstone 
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-o Molecular Spectra and Molecular 
ae AS Structure 
I. Spectra of Diatomic Molecules 

GERHARD HERZBERG, F.R.S.C. 

National Research Council of Canada ae 
With the co-operation, in the first edition, of J. W; T. SPINKS, FRSC. 
The second edition of this standard work has been completely revised. A special : 

feature is a comprehensive table of vibrational and rotational constants for ‘the 

___ electronic states of all known diatomic molecules, which is presented in the Appendix 
_ and covers 80 pages. As in the first edition, the detailed subject index at the end of 
__ the book includes important symbols and quantum numbers used as well as all the ` 
<o molecules treated. Ilustrated. £3 13s. 6d. 







~ A Text-Book of General Physics 
eS G R NOAKES, Må., Flast Pi” PAPAE 
_ Mr. G. R. Noakes is already well known as the author of three standard textbooks | 
of Intermediate Degree or University Scholarship standard. He has added to the 
series another volume, dealing with mechanics, the properties of matter and sound, 
which rounds off a course of physics for the upper forms of schools and will provide 
`; most of what is required in first-year university courses. In the chapters on Sound 
the subject is developed as an aspect of the properties of gases. 10s. 6d. 





` All prices are net ae 
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This is the very latest type of  Self-recording Rain Gauge, 
fitted with a tilting arrangement which ensures a complete” 
typhoning when the rain water has filled the float chamber. 
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For easy and rapid microscopic examination of 
textiles, fibres, powders, small parts, etc, etc. 


Write for leaflet IPIN — 
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A new encyclopedie work: 


The Enzymes 


CHEMISTRY AND MECHANISM OF ACTION 


In two volumes (four parts) 


Edited by James B Sumner, Cornell Umversity, 
Ithaca, New York, and Kart Myreackx, Brokemiska 


Institutet, Stockholm, Sweden 


TABLE OF CONTENTS 
Volume I, Part 1 


SUMNER and Myrazack, Intro- 
duction—Mor.wyn-Hucues, 
Physical Chemistry and 
Chemical Kinetics of En- 
zymes—HELFERICH, Enzyme 
Specificity—Sevac, Gots, and 
Steers, Enzymes in Relation 
to Genes, Viruses, Hormones, 
Vitamims, and Chemothera- 
peutic Drug Action—Douncz, 
Cytochemical Foundations of 
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€ Enzymology has become the central 
province of biochemistry and the biological 
sciences Research in this field has pro- 
gressed to such an extent that a compre- 
hensive survey of findings has appeared as 
mcreasingly imperative This new work 
presents systematically the accumulated 
knowledge ın the various phases of enzy- 
mology and is designed to serve those already 
working ın the field and those preparing to 
enter it 
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A new 
DOULTON 





Laboratory Porcelain 
for routine use... 


There 1s a growing demand for a sound and 
reliable grade of laboratory porcelain for 
routine use, at lower prices than that charged 
for the meticulously finished wares used for 
important research work 

For this reason Doulton have decided to 
mtroduce a limited range of Circle S Ware 
laboratory porcelain, made from the same 
carefully selected raw materials as that used 
for Royal Doulton laboratory porcelain. 
The range at present available will be 
extended as the demand increases Write for 
illustrated leaflet to Doulton & Co Ltd, 
Industrial Ceramics Division, Dept C 
Doulton House, Albert Embankment, 
London, S.E.1. 


CIRCLE WARE 


Laboratory~Porcelain 













1/10th second Stop Watch l 
large size, 1 baad o 
large hand = 10 
seconds With 
5 minute 
recordmg dial, 
Dial i5 sub- 
divided into 
1/20th seconds, 
1/30th secon 

escapement 


This watch can 
be passed 
through the 
NPL fer certi- 
fication and can, 
therefore, be 
classed as 

Sub- standard The 
watch fully comphes 
with the requirements 
of the Electricity Commission- 
ers (Electricity Supply (Meters) 


Act, 1936) It 1s also suitable 
for ot} viscosity tests, 


Many other types of stop watches are also 
avaslable Write for silustrated catalogue 


. CAMERER CUSS' 


Makers of Gooa Chocks & Matches since 1788 
TIMING DIVISION 


NEW OXFORD ST. : LONDON : W.C.1 
Also 91 Kingsway, W C.2 












THE ORIGINAL BRITISH MANUFACTURER 
of MICROSCOPICAL STAINS and REAGENTS 


GEORGE T. GURR 


136 New Kings Road, LONDON, S.W.6 


Catalogue Y8 and literatura on application 











I] EEPEES Microscopes and other 
AS LIMITED Santi ic Snsbuments 


35 Beak Street, Ragent Street, oLondon, Wt. 


Overhauls, re-lacquering and repairs 












iil this help you? 


027 x 3893 


0041 x 9621 
without pen or paper in a few seconds with the 
OtlsKing Calculator This precision-madeinstru- sg 
mont calculates multiplication, division, 
proportion and percentages, and saves 
hoursoffigure work it has the capability 
of a single scale 66” slide rule 
yet closes to pocket size 
42/-, Post pald U K 


A calculation like can be solved 


dade LIMITED ( 
Dept. N POC 
$34 Seymour Placa, D Depe, Vra Pad 4149) Pa LCULATE 
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FOR THE ACCURATE ELECTRIC 
MEASUREMENT 
OF TIME - 


TIME INTERVAL 
METERS 


Portable Precision Model 


Range 1/20th to 10 sec, accuracy, 
subject to mains frequency, 1/100th sec 


Seale 3 m diam dial, O-! and 
0-10 sec 


4 Drive Synclock mains driven motor 
continuously running for any specified 
normal frequency 


Control By electro ~ magnetic 

clutch, wound etther AC or 

DC, etther current or voltage, 
circu’ opening or circuit 
closing, as required 


Indication Two concentric 
pointers with hand reset 


Applicaton Relay or inp 
reuit tests; time interval 
measurement m electrical 

circuits where surtable con- 

trol contacts can be fitted 


Sn fr steu 26107 SCIENTIFIC 
1 SYMBOLS 














pf eum ne tent 


Makers of Electrical Instruments, indicating, recording and controlling, 
Photometric apparatus, process controls 


COLINDALE WORKS, LONDON, N.W.9. Tel: COLindale 6045 In 1826, John Joseph Griffin, FCS, a writer on 
DHR technical subjects, founded Griffin's Bazaar to 

supply his readers with scientific apparatus 

Today, the Griffin Beaker bears witness all 

Scientific Circulations Ltd. over the world to his enterprise, and the trade 
and Toctecoks, Special Cartas for Techniestand Commercial marks and trade names of Griffin & Tatlock 
Libraries AliSctencificand Technical publications purchased, Ltd are still associated with the best in 
Ill, Eastbourne Mews A London, W.2 scientific instrument manufacture Everything 
Telephone AMBassador 5457 from a test tube to a fractionating column—- 





= from gauges to galvanometers—is supplied 
to industries, schools and municipalities 

all over the world Complete labora- 

tories for every function are planned 









HARRINGTON BROS., LTD. 


4 OLIVER'S YARD, 53a CITY ROAD, LONDON, E.C.1 







Manufactory: 
Telephone CORK Telegrams" and equipped, and such 1s the extent 
Clerkenwell 3807 (2 Ines) “Siccative Finsquare London” 


of its present day resources that 


LABORATORY CHEMICALS FOR ANALYTICAL, Gnffin & Tatlock are now able to 


EDUCATIONAL, AND RESEARCH PURPOSES 
SOLE MAKERS OF “GLEW’S” SCINTILLOSCOPES. 
“RADIUM COLLECTORS” (GLEW PATTERN) 


meet almost all the practical 
demands of modern science 


SECONDHAND MICROSCOPES 


Watson “van Heurck”, monocular and binocular bodies, 
5 eps, 3 objs, case £75/0/0 


Watson “Edinburgh H”, 2/3 In, 1/6 in objs £35/0/0 
Watson “Edinburgh H”, 2/3 in, 1/6 in, 1/12 in obys £45/0/0 
Bausch & Lomb, mech stage, 2/3 in., 1/6in, 1/12 in obis £45/0/0 


Watson “Service”, built-in mech stage, 2/3 in, 1/6 in, ve in. 
objs (as new £50/0/0 


Watson “Service”, 2/3 in, 1/6 in, 1/12 in obys £38/10/0 
Beck, mech stage, 2/3 in, [/6 in, objs €30/0/0 
Beck or German Objectives, 1/12 in, of. Each £7/7/0 





LONDON: Kemble Street, WC 2 
Note ‘oe BROADHURST, CLARKSON & CO. LTD. MANCHESTER 19, Cheetham Hill Road, 4, 


address 63, Farringdon Road . London . E.C.I GLASGOW 45, Renfrew Screet, C 2, 


(3 mins. from Farringdon Street Metro. Station) EDINBURGH 8, Johnston Terrace, | 
BIRMINGHAM ‘Standley Belcher & Mason Ltd , Church St ,3, 
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CAMBRIDGE 


THERMOMETER 
REGULATOR 


A robust, compact, moderate-price 
instrument for controlling plastics 
moulding platens, oil baths, X-ray and 
photographic developing baths, metal 
melting pots, and many other applica- 
tions, at any temperature between 
—10°F. and + 1000°F. 


It will operate directly on electric 
circuits carrying up to 20 amperes 
A.C. or D.C. at any voltage up to 250. 





May we send you SHEET 276-N ? 


13 GROSVENOR PLACE LONDON SW. we 


CAMBRIDGE INSTRUMENT COMPANY LIMITED 


THIS NEW ELECTRODE EXTENDS THE RANGE 







35B 


MUIRHEAD 


OF MUIRHEAD pH METERS 


[HE electrode Type D-340-B/3 enables Muirhead pH meters to be used for measure- 

ments ın the alkaline range above pH 10, the hmit previously set by our standard 

electrode. It 1s made from a hthrum glass almost entirely free from sodium, and 

is intended for measurements between pH 7 and pH 135. A sodrum ion . 

correction curve for use above pH 12 ıs supplied with each electrode; the 
correction factor does not exceed 0'3 pH. 

FEATURES 
RANGE 7-13 5 pH SIMPLE TO USE 


ACCURACY OF MEASUREMENT &# O°lpH 
FITS STANDARD MUIRHEAD ELECTRODE ASSEMBLIES 


MUIRHEAD & Co., Lro. 


AR PRECISION ELECTRICAL INSTRUMENT MAKERS . 


A) BECKENHAM * KENT +» ENGLAND 


Phone BECkenham 0041 Telegrams & Cables: MUIRHEADS ELMERS-END 





PRECISION 


ELECTRICAL INSTRUMENTS 
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the words of Sir Edward Appleton, ‘‘objectave funda- 
mental research” The choice of subjects for ‘free’ 
research ıs difficult and, when freedom ıs given, the 
temptation to pursue fascinating by-paths merely for 
the sake of exploration must be resisted The Com- 
mussioners hope that, by choosing staffs wisely and 
giving them the accommodation they need, 1t will be 
possible to build sound foundations 

In considering priorities after the Second World 
War ın, the light of the prmerples laid down by the 
original Advisory Commuttee, the Commissioners have 
been advised by a special committee of which Sir 
John Graham Kerr ıs chairman ‘This committee 
discusses with representatives of the Association, a 
memorandum on post-war development prepared by 
the Council Its recommendations for the strengthen- 
mg of both staff and equipment, especially m the 
fields of algology and bacteriology, have now been 
umplemented to a considerable extent For accom- 
modation the Association has been exceptionally 
fortunate ın finding the Ferry House, for ıt would 
otherwise have been necessary to romam for some 
five years at Wray Castle and then acquire land on 
which to build afresh 


MANCHESTER COLLEGE OF 
TECHNOLOGY 


EXTENSION OF THE DEPARTMENT OF 
MECHANICAL ENGINEERING 


FTER numerous recent discussions of plans for 
technical education at the higher levels, ıt may 
be refreshing to consider the way ın which older pro- 
vision has been developed in an endeavour to meet 
modern requirements One such opportunity has been 
provided by the formal openmg by Mr Louis Mather 
on December 7 of the first part of the extension to 
the Manchester Municipal College of Technology, 
namely, that devoted to mechanical engineering. 
The College, which was founded as a Mechanics 
Institute in 1824, has a double role, first as the major 
technical college ın a wide regional scheme and 
dealing with subjects at an advanced level (higher 
national certificates, special and refresher courses, 
etc ), and secondly as incorporating the Faculty of 
Technology of the University of Manchester, with 
which ıt was integrated ın 1903, and working for the 
Bachelor’s, Master’s and Doctor’s degrees The happy 
blending of these two functions, with marked advant- 
ages to both sides, 1s a major feature of the work of 
the College, and provides opportunities for develop- 
ments, particularly ın connexion with part-time 
activities 
Though the building completed in 1903 stands as 
a Majestic monument to the courage and wisdom of 
its founders, provision was made for 1ts growth, and 
the extension under construction, which will double 
the original size, forms an integral part of the whole 
The section now bemg opened contains one very large 
single-storey laboratory, several smaller laboratories 
and stores, offices for members of the staff, and two 
drawing offices Alternative accommodation is also 
provided for other departments, and will enable the 
-Department of Mechanical Engmeering to extend 
considerably its laboratory facilities ın the older 
building Though schemes developed since the 
commencement of construction, delayed by the War, 
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have necessitated changes in the purposes to be 
served by the varios rooms, these have been skilfully 
adapted, and the general impression 1s one of fitness 
and great dignity The full provision of offices for 
the staff and of a departmental committee room will 
not be available. for a few months, but the facilities 
for quiet study and undisturbed consultation, so often 
overlooked, have received appropriate attention It 
will be a little time yet before the full adjustments ın 
the older building are completed, but there ıs no 
doubt that the final result will be very good 

Though the arrangements made m 1903 were con- 
sidered very lavish, ıt 1s interesting to note that five 
laboratories and access to the College power-house 
were considered adequate to cover the various branches 
of mechanical engmeering exclusive of craft-work, 
which 1s now dealt with elsewhere In contrast, the 
later developments ın engmeering science and tech- 
nology, and the refinements of modern methods, now 
call for more than four times this provision For 
example, the measurement of the fundamental 
engimeering quantities, such as size and form, tem- 
perature and heat, quantity, pressure and velocity 
of flow, which formerly occupied only small sections 
of general laboratories. now require separate pro- 
vision and call for a degree of specialized knowledge 
and skill which, combined with work of a more 
traditional nature, make the selection and trammg 
of staff a far more formidable task than ın earher 
days Nor can the requirements of modern industry 
ın respect to such measurements be considered as 
essentially of a lower order than those for research 
There are no separate research laboratories It 1s a 
deliberate policy throughout the Department to bring 
teaching and research into close relationship so that 
the student becomes conscious of the refinements 
which can be made to the relatively simple apparatus 
which he himself uses, of the skill required in their 
handling, and of the concentration and care needed 
in planning, carrymg out and completing an experi- 
mental investigation Through the help given in the 
laboratories to mdustrialists seeking the advice and ° 
assistance of members of the staff, the student 
becomes aware also of the close relationship of his 
own task to the needs of the profession he 1s seeking 
to follow—a matter which too easily becomes 
obscured, to his considerable discouragement 

The equipment of the Department can be classed 
roughly under headings (l) normal teaching equip- 
ment, (2) equipment for precise basic measurement, 
(3) special-purpose plant for specific investigations , 
but such a classification 1s far from satisfactory For 
example, the precision measurmg equipment may 
well be required to ulustrate the logical development 
of the apparatus actually handled by the students, 
as well as being fundamental to research, while the 
systematic planning of research ensures that, through 
the medium of the equipment required, ıt will con- 
tribute to the work of the Department as a whole 
It ıs nteresting that research projects, though very 
frequently arismg from discussions with the repre- 
sentatives of industry and recerving much help from 
them, are entirely under the control of the head of 
the Department, and that, m fact, suggestions for 
work which might be considered as routine or 
developmental are scarcely ever made 

The contribution of industry to the equippmg of 
the Department, whether for teachmg or research, 
is remarkable, both for its Isberality and for the 
co-operative spirit in which 1t 1s made It may take 
the form of raw material, a complete major unit of 
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plant, or of a large number of items which together 
form a unified whole A completoly air-conditioned 
and automatically controlled wmd tunnel for heat 
transfer tests 1s an example of the latter, sixteen firms 
having worked together to produce a unique plant of 
great value 

In addition to generous help from the local educa- 
tion authority, and from the University Grants Com- 
mittee, the College has profited very greatly from the 
scheme for the acquisition of surplus government 
equipment in the development of which it played a 
leading part, and from loans from government 
departments 

In a Department which has been almost entirely 
equipped or re-equipped on & lavish scale within a 
few years, only a few sections can here receive special 
mention The many problems relating to heat claim 
sıx laboratories, including extensive provision for the 
study of heat generation and transmission mvolving 
the use of a number of wind tunnels, of refrigeration 
and of instrumentation The large new laboratory 1s 
devoted to the detailed exammation of the various 
machining processes, to the structural and functional 
design of machine tools, and to advanced welding 
methods and the design of welded structures The 
laboratory for the examination of the strength of 
materials contains much excellent equipment and has 
ample provision for the study of fatigue, and a very 
wide range of strain-measuring devices A new 
laboratory for the study of problems ın relation to 
hydraulic power transmission 1s being equipped to 
supplement the more normal work of the Mechanics 
of Fluids Laboratory The excellence and range of 
equipment in the Engineering Metrology Labora- 
tories place them ın a unique position to aid in the 
development of the teaching of the subject up to the 
highest levels and to serve precise researches In many 
branches of engineering Though less spectacular, 
the work of the Department on the close study of 
teaching methods in the laboratory and the teaching 
of machine design 1s of considerable terest 

The Department of Mechanical Engmeering 1s very 
happily supported ın its work by associated Depart- 
ments of Electrical Engineering, Metallurgy, Physics, 
Chemistry and Mathematics, to which ıt contributes 
in its turn 

The College can mdeed be congratulated on having 
achieved a unity of purpose by a process involving 
adaptability and constructive compromise, and for 
the part which it 1s playing in the development of the 
study and teaching of technology ın Great Britain 


COMMITTEE ON INDUSTRIAL 
PRODUCTIVITY 


REPORT FOR 1949 


HE second report of the Committee on Indus- 
trial Productivity*, which covers the actrvities 

of the Committee durmg 1949, ıs also the final report, 
for in ıt the Committee reaches the conclusion that 
no further purpose would be served by its continuance, 
as the tasks hitherto entrusted to ıt can ın future be 
better performed by other existing bodies In a 
written statement to Parliament on July 24 the 
* Second Report of the Commuttee on Industral Productivity 


cud 7991) Pp 10 (London HM Stationery Office 1950} 4d 
ne 
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Lord President of the Council announced that the 
Government had accepted the Commuttee’s own 
recommendation for 1ts discharge, the Lord Presi- 
dent said further that, smce the time when the 
Committee and 1ts panels were set up as a short-term 
measure to bridge the gap between the wmning and 
application of knowledge in both the natural and the 
social sciences, the rmportance of mereasing industrial 
productivity has, become generally accepted and 
productivity ıs mcreasmg at a most encouraging 
pace 

The Committee ın ıts report refers to the work of 
the Anglo-American Counerl on Productivity which 
has already sent twenty-four productivity teams, 
representative of the management-, technical- and 
workshop-levels ın selected sectors of British mdustry, 
to visit the corresponding sectors of industry ın the 
United States, and to the action taken by more than 
twenty trade associations, encouraged by the Engin- 
eering Advisory Council of the Ministry of Supply, to 
work out mutual aid schemes or increase efficiency 
and reduce costs The Genera] Council of the Trades 
Union Congress has decided to establish a productivity 
department and has asked the British Institute of 
Management, which 1s steadily increasing its activities, 
to prepare a handbook on productivity techniques for 
workshop representatives, ete 

Besides work on standardization and srmplification 
m mdustry and the establishment of the National 
Research Development Corporation m June 1949, 
good progress has been made in the development of 
joint consultation and works information ın industry, 
while the Technical Assistance Scheme of the Econ- 
omic Co-operation Admmustration has made possible 
visits to the United States by a number of specialists 
and technicians from Government departments and 
research associations to examine particular problems 
m the United States from the pomt of view of 
imereasing production and efficiency m Great Britain 
Arrangements can also be made for teams of experts 
from a number of countries to go to the United States 
to study, for the benefit of European industry as a 
whole, particular advances in American technology, 
and the United Kingdom has already participated m 
several such projects 

Available figures indicate that productivity has 
been steadily mereasing during the past two years, 
and the Committee on Industrial Productivity regards 
1t as reasonable to assume that the increased pro- 
duction 1s due chiefly to an creased annual output 
per worker It emphasizes that, while the part played 
by science and technology m promoting productivity 
1s clear and well recognized, but subject for achieve- 
ment to such conditions as an ample supply of power 
and of capital for improvement, ıb ıs doubtful whether 
the importance of the human side of the problem is 
yet sufficiently appreciated Technical improvements 
cannot achieve ther full effect if the necessary human 
relations are lackmg The Committee believes that 
scientific mvestigation can help the promotion of 
good human relations, and that it 1s necessary to 
develop the social sciences side by side with the 
physical sciences , the approach to the human aspects 
of this problem must not be too narrow, but should 
be based on a study of all relevant parts of social 
environment Furthermore, the Committee 1s of the 
opmion that ıb is not always enough, m considermg 


possible improvements m productivity, to examine _ 


human factors alone or m isolation, human and 
technological factors m industry tend to be mter- 
mingled or mtmately related and to react so 
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decisively on each other as to call for a joint con- 
sideration of the two aspects 

The Panel on Human Factors ın Industry has 
continued to sponsor the nme research projects 
mentioned ın the first report of the Committee, and 
m addition has been concerned with the trainmg of 
field-workers for research mto social problems m 
industry, the effects of compulsory National Service 
on the trammg and attitude to work of young 
industrial workers, and arrangements for ensurmg 
the effective dissemination of information acquired 
m. the course of research mto the human aspects of 
the production problem Reports on the research 
projects are expected to be ready in the latter half of 
this year, and the Committee thinks that their com- 
pletion should be made the occasion for a full review 
of the Panel’s work This review, the Committee 
recommends, should be carned out by the Medical 
Research Council, and the Government should then 
consider whether the scheme which that Council 
1s working out with the Department of Scientific 
and Industrial Research for undertaking wider 
programmes of work m the field of human factors 
will adequately cover the national needs in this 
field 

The statement on July 24 by the Lord President 
of the Council indicates that appropriate arrange- 
ments to this end are being made, and also that the 
Panel on Imports Substitution 1s bemg re-formed to 
deal with technical aspects of the development of 
natura] resources, whether to save imports or not. 
The Committee’s other recommendation that the 
work of the Panel on Technology could be adequately 
provided for by the appropriate production depart- 
ments and by the Department of Scientific and 
Industrial Research calls for no specific action, but, 
as recommended by the Committee on Industrial 
Productivity, the Advisory Council on Scientific 
Policy has taken over, as a matter of long-term 
concern to science and mdustry, the responsibility 
for following up the work of the Panel on Technical 
Information Services (see Nature, August 26, p 323). 
Here, as generally, the main reason for the termination 
of the work of the Committee ıs that the keener and 
more general mterest ın the wide range of problems 
with which 1t has been concerned has diminished the 
value of its own contribution, and has made it more 
important for’ the mam responsibility for studymg 
these problems to be placed on more speciahzed 
bodies and on those m day-to-day touch with 
particular industries 


STOCHASTIC PROCESSES 


Toa papers, whıch have already appeared m 
the Journal of the Royal Statistical Socrety (Series 
B (methodological), 11, No 2) and which were read at 
a symposium on stochastic processes held on June 9 
last year, have now been published together m one 
volume* While ın no sense a complete exposition of 
this thriving field of research, they provide a lueid 
introduction to three different aspects of the theory, 
together with :mportant original contributions 

The first and longest paper, by J E Moyal, begins 
with a survey of statistical theories in theoretical 
~physies, which 1s followed by a long and systematic 

* Symposium on Stochastic Processes (Contributions by J E 
Moyal M § Bartlett and D G Kendall, and a verbatim repo 


the subsequent discussion) Pp 132 (London 
Society, 1949) 128 6d net 
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account of stationary and additive random processes 
These two subjects are both well known to specialists 
m each ; but few are acquainted with both, and the 
main purpose of Moyal’s paper is to demonstrate the 
very great importance which the theory of random 
processes 1s beginning to assume ın many different 
branches of physics This is done in the third part 
of the papex, where the previously developed theory 
is applied to a variety of subjects such as the theory 
of quantum-mechanical wave packets, various aspects 
of the Brownian motion, the shot effect, the theory 
of noise and the theory of turbulence The paper 
concludes with an elaborate and ongimal discussion 
of the differential equations of motion for the dis- 
tribution functions of physical processes with appli- 
cations to classical kinetic theory, the thermodynamics 
of non-uniform states and quantum theory 

The second paper, by Prof M S. Bartlett, 18 con- 
cerned with evolutive processes which are either 
additive as m the problem of the random walk, or 
multiplicative as m more complhcated situations 
Bartlett describes various special additive random 
processes such as those which occur in the theory of 
imsurancgyrisk and ın industrial renewal theory, and 
unifies his discussion by basing ıt on Wald’s funda. 
mental identity ın the theory of sequential analysis. 
This section concludes with a very pretty apphcation 
of random walk theory to Kolmogoroff’s theory of 
cumulative sample distribution functions 

Multiplicative and other non-additive processes are 
described ın the second part of Bartlett’s paper. 
These have arisen ın a variety of problems, the earliest 
being that of the probability of extinction of sur- 
names, which was proposed by Galton Such processes 
also occur m physics and genetics Bartlett considers 
problems of a more complicated type concerned with 
what he calls “mixed” processes, and discusses, m 
some detail, the application of such a theory to the 
epidemiology of measles 

D G Kendall’s paper is mainly concerned with 
those multiplicative processes with a continuous time 
variable which are the natural probabilistic general- 
izations of the usual determmuistic formulation of 
population growth, but he also gives a very interesting 
account of the history of the ‘surname problem’ 
mentioned above Kendall gives a lucid account of 
earlier work on stochastic population models and the 
related physical problems considered by Furry and 
Arley This 1s followed by an account of some further 
new contributions of his own. These deal with the 
problem of the estimation of parameters from an 
observed process, with the stochastic formulation of 
the ‘problem of the two sexes’ which has already 
been discussed deterministically by Karmel, and 
lastly with the stochastic fluctuations in the age 
distribution. Much remains to be done on these 
problems, especially the last 

Not the least interesting part of this volume is the 
verbatim report of the discussion which followed the 
three papers This meluded a simple demonstration 
of the solution of the equations of the sumple type of 
‘birth and death’ process by N Arley, discussions 
of the application of stochastic processes to the 
mutation of bacteria by Coulson and Armitage, and 
further omgmal contributions by Good, Prendiville 
and Le Couteur. The most impressive feature of the 
whole symposium ıs the very wide range of apph- 
eation of these theories, and ıt 18 clear that every 
person mterested ın the application of mathematics 
to other sciences should read this volume carefully. 

P. A. Moran 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opymons expressed by iheir correspondenta. 
No noise 28 taken of anonymous communications 


Nature of the Surface of the Moon 


THE question of the nature and temperature of 
the lunar surface has recently acquired a new interest 
since microwave radar observations of the tem- 
perature have become possible Twenty years ago 
Pettit, working ın the infra-red, measured the fall 
of surface temperature during a lunar eclipse, and 
from this information Epstein! deduced that most of 
the surface ıs covered with a material the thermal 
properties of which are comparable with those of 
pumice If K, p and c are the thermal conductivity, 
density and specific heat of the lunar material 
{assumed to be constant), ¢) 1s the duration of pen- 
umbra, and A is the msolation before the eclipse, 
ho gave the formula 


4A 23/2 . 
Bt (mK po) i (1) 


for the fall of temperature up to time ¢ after the 
begining of penumbra, and from the observations 
deduced (Kpc)? = 120, the units beng cas and 
°C The source of this formula was not stated, but 
1t 1s, in fact, that for the surface temperature of a 
sem}-infinite solid from which heat ıs extracted at 
the rate Aifty per unit time per unit area This 1s 
equivalent to assuming that the surface loses heat 
during the eclipse at a rate proportional to the fourth 
power of its initial temperature, instead of to the 
fourth power of 1ts actual temperature, and since the 
temperature-range involved 1s from 370° K to about 
200° K , formula (1) will give values which are far 
too large To get an accurate result, the non-lmear 
equations must be studied numerically this has 
been done recently by Wesselink®, who finds a value 
(Kpc)-/2 = 920, and shows that this value is con- 
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sistent with dust at low pressures (he does not point 
out the incorrectness of Epstein’s calculation, and, 
indeed, states that their results agree, which by a 
coincidence they do, though, ın fact, they are m 
different units) 

We made simular calculations m connexion with the 
microwave observations of Piddington and Minnett?, 
but have taken the matter a good deal further 
In the accompanying graph, the dots show Pettit’s* 
observations of the 1939 eclipse, while curve I 1s 
calculated for a solid with (Kpc) =? = 1,080 the 
main discrepancy between the two ıs the fact that 
the experrmental curves fall much more slowly than 
the calculated ones in the umbral phase This 
discrepancy 1s not removed by changing the value 
of (Kpc), which simply moves the later parts of 
the curves up or down Two possible explanations may 
be suggested (1) that ıt 1s an effect of the variation 
of thermal conductivity with temperature, or 
(1) that the solid ıs not homogeneous With regard 
to (1), we can only say that we have not been able 
to reproduce the experimental curves with hkely 
laws of variation of conductivity with temperature 
With regard to (11), however, 1t has been shown? that 
the microwave results cannot be explained on the 
assumption of a homogeneous solid, but that a good 
fit 18 obtamed by assuming that a thin skim, of con- 
ductivity K and thickness d, hes on a substratum , 
with thermal constants K’, p’, c’, provided that the” 
quantities are related by 

d = 610 K(K’p’c’)71!2 (2) 

Assuming this surface layer to be dust with 
K = 28 x 10 (which with the reasonable values 
c = 0 2, p = 1 7 corresponds to the (Kpc) 1? = 1,030 
of curve I), we have repeated the eclipse calculation 
for various values of d and (K’p’c’)!/? satisfying (2) 
Curves II, III, IV and V of the figure are for the 
values 0 24, 0 17, 0 12, 0 05 of d with the correspond- 
ing values of 140, 100, 70, 30 of (K%’p’c’)#/2 Since 
curve III gives the best fit, we conclude that the 
surface behaves like a layer of about 2 mm of dust 
on a substratum for which (K’p’c’)2 18 about 100 
This value corresponds to the terrestrial values for 
substances such as pumice or gravel and suggests 
that the surface consists of granular matter nter- 
spersed with dust which lies on top of ıt to a depth 
of about two millimetres 

Finally, 1t should be remarked that the observed 
temperature 1s an average Over a small region of the 
surface, and that ıt ıs possible that portion of the - 
region may be covered with bare rock and the 
remainder with dust. Curve VI shows the correspond- 
ing result for bare rock, (Kpe)-1/2 = 20, and by com- 
bining this with the others ıt appears that ıb is un- 
likely that more than 5 per cent of the surface 1s 
bare rock 


J C JAEGER 
University of Tasmania 


A F A HARPER 


National Standards Laboratory, 
Sydney. 
7 Aug 14 


1 Epstein, P , Phys Rev , 38, 269 (1929) 

2 Wesselink, A J, Bull Astro Inst Netherlands, 10, 351 (1948) 

* Piddington,J H ,and Minnett,H ©, Aust J Sez Res , 2,63 (1949) 
t Pettit, E , Astrophys J , 91, 408 (1940) 
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The Black and White Hologram 


Ir has been shown! that there exists an analogy 
between a Gabor diffraction ‘hologram’ and a zone 
plate. This idea led ummediately to the following 
experiment, which has been successfully carried out 

A bromide enlargement from a hologram (A) (part 
only 1s reproduced) was taken and all the :mportant 
lines (as judged by the operator) were inked in with 
indian ink using a mapping pen. Attention was 
confined, so far as possible, to the fringes produced 
by the object (a micrometer eyepiece scale), those 
due to extraneous dirt bemg omitted The silver 
Image was next removed from the print with a 
Farmer reducer, leaving a black-and-white represent- 
ation of the hologram (C) A transparency was then 
made from this for use m the reconstruction apparatus 
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(B) shows a direct reconstruction from the original 
hologram (A) using the technique previously de- 
scribed without any mtervening auxiliary lens It 
1s, n fact, a particular Fresnel diffraction pattern 
of A (DP) 1s a similar reconstruction from (C). It 
will be seen at once that (B) bears a close resemblance 
to the original microscope scale, as anticipated, and 
(D) bears a more distant but still recognizable 
relationship 

In comparing (D) with (B) the following differences 


between (A) and (C) should be borne m mind (1) We` 


have replaced a contmuous-tone photographic repre- 
sentation by an abruptly changmg black-and-white 
hne drawing (2) Owing to the difficulty of drawmg 
the outer fringes (which are very fine) the system 
“has m general been terminated at the third or fourth 
fringe (3) Small errors m placing the lines on the 
fringes are, humanly speaking, rmpossible to avoid, 
especially where the ‘wanted’ fringes are partially 
obscured by ‘unwanted’ fringes 
In view of the first of these changes, search was 
made for possible ‘high-order’ mages, as suggested 
in the previous communication None was found 
Practical and theoretical work 1s at present m 
hand to ascertain whether the possession of a 
harmonic series of focal lengths 1s a special property 
of lmear and circular zone plates of definite symmetry, 
or whether ıt may be expected ın holograms in 
general 
G L. ROGERS 
—~Carnegie Laboratory of Physics, 
University College, 
Dundee. July 26 
+ Rogers, G L [Nature, 166, 237 (1950) ] 


NATURE 


ER TT RE ET SS cae Ee 


OF peers pat al 


Fin oy 
ii ii uli 


G 
be og SA emg 
$ 


30); tt 


UMA 


1027 


Internai Pair Creation in Magnesium-24 


Tae theory of quantum electrodynamics predicts 
the oecasional emission of an electron-positron pair 
from an excited nucleus m place of a hard y-ray 
The probability of this event, or the ‘pair conversion 
coefficient’, has been calculated by Rose! It ıs 
dependent on the quantum energy and on the 
multipole character of the nuclear transition 

We have examined the simultaneous emission of 
three particles (a decay 6-ray and an electron-positron 
pair) from a sodium-24 source and made a measure- 
ment of the pair conversion coefficient for the 
278-MeV y-lne Internal pair creation in such a 
source could be due to either of the two y-rays of 
magnesium-24, but the probability for the 1 38-MeV 
hne would be very small as compared with that for 
the 2 78-MeV hne 

Three Geiger counters (20th 
Century Electronic B6 type) were 
arranged symmetrically around a 
sodium-24 source, and the number 
i of triple comcidences was determ- 
4 





creel 


med When corrections for ran- 


ES ERE dom coincidences were made, the 
ee ee, oy remaining triple counts exceeded 
eee Pte 28 those attributable to fy y-coin- 

cidences by a factor of 10 An 

order of magnitude of 107° was 

: estimated for the pair conversion 

” WHn. mifa — coeffiaent after all corrections 


were made It did not seem pos- 
sible, however, to make a quan- 
titative determination with this 
method, because the solid angle 
and efficiency of the counters could. 
not be estimated with sufficient 
precision, particularly without knowledge of the 
energy distribution of the pairs A previous study of 
this type by Bradt et al ? using thorium ©” was made 
difficult by internal electron conversion 

In a second experiment the emission of the positrons 
of the pairs was observed by detecting annihilation 
radiations The positrons were stopped in a plastic 
material surrounding the source and the annihilation 
quanta were detected by two photomultiplier tubes 
(EMI lan aperture type, naphthalene-anthracene 
crystals) These were placed in coincidence (resolving 
time 1 5 x 107? sec) and on opposite sides of the 
source at 65 cm distance With this small solid 
angle (107% of 47), coincidences due to the cascade 
y-rays of sodium-24 are fewer than those due to pan 
conversion. positrons Annihilation comcidences were 
easily distinguished from all others by displacmg the 
source out of the straight line joming the two 
detectors A correction for the pairs created in the 
plastic material by the 2 78-MeV y-1ay was made 
by substituting a thickness of alummrum having the 
same electron stopping power, and repeating the 
measurement From the Z law and the observed 
imerease of positron counts, a probability of 3 x 107 
was calculated for the creation of pairs in the plastic 

The sodium-24 sources (= 70:C) were measured 
after decay on a Geiger counter previously calibrated 
with another sodium-24 source the strength of which 
had been determined absolutely by the method of 
By-comeidence The positron-detecting efficiency of 
the apparatus was measured with two standards 
The first consisted of 900, C of radiothorrum in a 
small lead cylinder, ın this, positrons are both 
created and annikilated Its effective positron strength 


D 


1028 


(3yC ) was calculated from data on pair production 
and y-ray absorption ın lead 

The second standard was a source of’ sodium-22 
in a plastic mounting which had been calibrated 
against a cobalt-60 standard as follows The sodrum- 
22 and cobalt-60 sources were placed successively ın 
front of a counter screened by 3 cm of lead The 
ratio of counting-rates remamed constant to within a 
few pei cent as the thickness of lead was increased 
from 3 em to 5 em, justifying the assumption that 
all annihilation radiation is thus filtered off Since 
the y-energy of sodium-22 (1 28 MeV ) ıs almost the 
same as the mean y-energy of the cobalt-60 lines 
(1 25 MeV ), this comparison affords a convenient 
method of calibrating sodium-22 (and hence in- 
curectly any position emitter) 

These two standards agreed to within a few per cent 

Afinal value of (7 6 + 1 9) x 1074 was obtamed 
for the pair conversion coefficient of the 2 78-MeV 
lane of sodium-24 This agrees well with the theoretical 
result predicted for an electric quadrupole (Brady and 
Deutsch? have shown that this line is very likely to bea 
quadrupole tiansition ) Rae‘ obtained (11 6 + 1) x 104 
for the pair conversion coefficient of the same line by 
a different method, the primary object of which was 
to determine the spectrum of the positron 

We are indebted to Prof R E Peierls and Dr 
G K Horton for mteresting discussions, and to Lord 
Cherwell for facilities ın this Laboratory 

Note added ın proof In more recent measurements 
the positrons were stopped in beryllium instead of 
plastic A pair conversion coefficient of (8 25+1 05) 
x 10 was obtaimed 
W Mms 
H HALLBAN 
Ricuarp WILSON 


Clarendon Laboratory, 
Oxford Aug 1 


1 Rose, M E, Phys Rev , 76, 678 (1949) 


? Bradt, E , Halter, J, Heme, H G, and Scherrer, P , Helv Phys 
Acta, 19, 445 (1946) 


* Brady, E L, and Deutsch, M , Phys Rev , 78, 558 (1950) 
‘Rae, E R, Phil Mag , 40, 1155 (1949) 


Infra-Red Spectra of Unsaturated Aromatic 
Carbinols 


Tu infra-red absorption spectra of both the cs- 
and trans-isomeis of phenyl propenyl carbinol (1) and 
styryl methyl carbinol (II) have been recorded ım 
these laboratories Highly purified samples of these 
compounds were given to us by Dr E A Braude 
and Mr J A Coles The trans-isomers have been 
described previously!, the czs-isomers are new and 
their preparation will be described separately? 

Ph CH(OH) CH =CHMe (D) 
Ph CH=CH CH(OH)Me (II) 


In view of the current mterest ın the C—H de- 
formation frequencies of crs- and irans-olefines?™ and 
unsaturated alcohols*:’, parts of the spectra are 
reproduced here The irans-isomers were expected 
to absorb at 965 em! and the cvs-isomers ın the 
650-750 em `~! region 

The 965 cm ~ region is unfortunately complicated 
by absorption due to the COH-group At lower 
frequencies the tans-isomers gave the normal spectra 
of mono-substituted aromatics, namely, two strong 
bands at about 690 cm ~! and 760 cm~, These two 
bands (presumably due to aromatic C—H deforma- 
tion!) occur m the spectra of mono-alkyl benzenes, 
styrene and substituted styrenes, and benzyl and 
g-substituted benzyl alcohols 
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Spectra of unsaturated aromatic carbinols Spectra recorded on 

Perkin-Elmer 12B spectrometer 2,600-3,200 cm ~, no dilution, 

cell 0 025 mm , 650-850 em ~, approximately 10 per cent solution 
in cyclohexane, cell 0 1 mm Absorption plotted upwards 


The cis-isomers gave only 690 cm~! absorption, 
the other one being replaced by a series of weaker 
bands We have, then, the expected absorption due 
to the cvs-unsaturation but also a reduction 1n mten- 
sity of the aromatic band This oceurs not only m 
the spectrum of (II), where conjugation might cause 
a change ın frequencies associated with the phenyl 
group, but also in that of (I), where the unsaturation 
1s separated from the rmg 

In view of this effect on the aromatic C—H 
deformation frequencies, the C—H stretching absorp- 
tions near 3,000 cm! were examined With the 
lumited resolving power afforded by a rock-salt prism, 
it was found that both trans-isomers give a maximum 
at 2,850 cm~ where the czs-isomers have only a 
shoulder This frequency seems too low for an 
aromatic C—H absorption g 

These differences ın spectra afford an empirical 
method of identifying the cs- and trans-isomers 
No attempt has been made to mterpret them m 
terms of molecular structure, although the informa- 
tion may be of use in assigning the absorption fre- 
quencies of simular molecules 

Thanks are due to the directors of the Dusiillers 
Co , Ltd , for permission to publish this note 

A R Pusrmporrs 
W THAIN 
Research and Development Department, 
Distillers Co , Ltd , 

Great Burgh, Epsom, Surrey Aug 1 
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Effect of Low Temperatures on Infra-Red 
Spectra 


A MAJOR portion of infia-red spectroscopy to-day 
is directed toward the determination of characteristic 
vibrational frequencies of polyatomic molecules In 
almost all cases the mformation is lımıted because 
the broad bands overlap Cooling the sample to low 
temperatures offers the possibility that the natural 
width of each band 1s reduced sufficiently to resolve 
mdividual vibrational frequencies The extent of the 
improvement has recently been the subject of a con- 
siderable amount of controversy Walsh and Willis! 
and we? have pointed out that, m general, quantized 
rotation does not oceur m condensed phases, so that 
one cannot agree with Avery, Morrison and Ellis’, 
who stated that narrowing would obey the very 
strong law, ~ 71/3, characteristic of rotational 
stiucture However, we cannot agree with Walsh 
and Willis that narrowing can only occur through a 
change of state On the contrary, on very general 
giounds?»4, some narrowmg would be expected from 
depopulation of the Debye acoustic waves, which are 
coupled with the molecular vibrations to grve width 
to the bands 

We have subjected these ideas to fairly rigorous 
test by examining the infra-red spectra of a number 

~of compounds at the temperature of liquid helium 
(4° Ix )*:56 In order to interpret these spectra, we 
have made’ a detailed treatment of 1esolvmg power 
and apparent width, takmg ınto account the natural 
width of the bands, the aperture of the spectroscope, 
two finite slits, absorption of the prism, rate of scan- 
ning and the filtermg of noise The observed width 
is a transcendental function of the half-widths char- 
acterizing these factors, and can be roughly approx- 
imated as the square root of the sum of the squares, 
which explains why no startling changes are to be 
seen with present-day equipment Applymg the 
exact relation to data at 77°K im the hterature, 
we conclude the observed band-widths have been 
primarily determined by the experimental conditions 
We have demonstrated this by re-examming the 


A 295° K 
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same or smilar compounds at low temperatures with 
higher resolvmg power and have revealed more 
structure 

In our own spectra, the natural width at 77° K 
is equal to that of the mstrument, and at 4° K the 
bands have become narrower ‘The accompanying 
illustration shows the spectrum of crystallized® 
cholesterol at 295° K , 77°K and 4°K (This work 
was done with a grant-m-aid from the American 
Cancer Society ) There is an merease in definition 
which we can interpret as a reduction m the natural 
width of the bands, without ınvokıng a change of 
phase 

We conclude that considerably more detail of the 
spectra of such large molecules can be obtaimed at 
very low temperatures due to a reduction m natural 
band-width, provided the spectroscope has sufficient 
resolving power ~- 


R M Harer 
G W Kec 


Arthur D Little, Inc , 
Cambrıdge, Massachusetts 
Oct 9 
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3 Avery, W H ,and Elis,C ¥,J Chem Phys , 10,10 (1942) Avery, 
W H,and Morrison, R,J App Phys , 18, 960 (1947) 

‘Hornig, D F,J Chem Phys , 16, 1063 (1948) 

£$ Abstracts of the 115th Meeting of the Amer Chem Soc , 43 (1949) 

è Hainer, R M, and King, G W, Phys Rev, 70, 473 (1949) 

“A detailed account of this treatment is to be published elsewhere 


2 The sample was prepared by a modification of the technique deseribed. 
by McMahon, H O , Hainer, R M,and King, G W,J Opt Soc 
Amer , 39, 786 (1949) 


New Source of Light for the Far 
Ultra-violet 


Tas Milliken spark?, which is widely used ın the 
far ultra-violet, presents some drawbacks because of 
the very high fields necessary for 1ts initiation, and 
the mstability of its operation It is known that, 
at atmospheric pressure, very long sparks can be 
obtained with moderate potentials, 1f they are pro- 
duced along the surface of a solid (sliding sparks) 
So far as we know, this spark had not been tried ın @ 
good vacuum, and ıt was not at all sure that ıt could 
be operated without an appreciable gas pressure This 
communication describes a few results obtained 
with one type of slidmg spark operated at low 
pressures 

Our experiments have been performed ın a metallic 
spark chamber, evacuated by a diffusion mercury 
pump, followed by a lquid-air trap, the pressure 
being lower than 1074 mm mercury The voltage 1s 
applied between two metallic rings mounted on a 
rod of commercial carbon resistor The spark 1s 
supplied by the discharge of a condenser (0 03- 
01: F) charged at 30 kV The spark chamber 1s 
mounted on front of the slit of a vacuum grazing- 
imerdence grating spectrograph 

These experrments have been successful Under 
the potential of 30 kV. the discharge 1s produced 
easily even for large mterspaces (a few centimetres) 
between the electrodes But this discharge does not 
look like the sliding sparks ın gases, as its luminosity 
is mainly concentrated around the electrodes 

The negative electrode wears out, but this effect 
is slow, and the projections of solid particles are 
much weaker than m ordmary vacuum spark More- 
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over, the sliding spark ıs stable ın space and more 
steady than the Milhkan sparks, ıt works without 
any adjustments at all durmg many hours (for a 
frequency of two sparks a second) 

The spectra we have obtained with copper electrodes 
(separation 3 mm ), between 100 and 2000 A , are, at 
first sight, simular to those given by ordmary vacuum 
sparks, except that some carbon limes are also present 
From our results, 1t appears that ‘slidmg sparks’ m 
vacuum will probably be useful as light sources for 
far ultra-violet spectrography The spectrographic 
study of various types of ‘sliding sparks’ in vacuum 
18 now In progress 

B Vopar 
N Astorn 
Faculté des Sciences de Paais, 
Laboratoire de Physique, 
1 Rue Victor-Cousin, 
Paris, 5° 
July 27 
2? Millikan and Sawyer, Phys Rev , 12, 167 (1918), Seence, 50, 138 
(1919) Bombke, ‘‘Vakuum_ spektrocospie’’ (Leipzig, 1937) 


Vodar, Progres rérents dans l'étude du spectre U Y Centre de 
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Muscle Fibres of the Rat Diaphragm 


In the course of an investigation of nerve endings 
m the rat diaphragm, 1t was noticed by Dr J A 
Hewitt and one of us (C § ) that the muscle fibres 
seemed to be of two types, reminiscent somewhat 
of the well-known pale and red fibres in voluntary 
muscles described by Jordan! and several others The 
‘red’ variety seemed to be more numerous than the 
other Staming with ron hematoxylin after alcohol 
fixation (:deal for skeletal muscle) confirmed that 
there were two types, but unfortunately did not 
reveal any further distinguishing detail It was then 
decided to attempt their differentiation at the higher 
magnifications now possible with the electron micro- 
scope 

The technique of specimen preparation was simular 
to that described by Hall, Jakus and Schmitt?, but 
was slightly modified to suit our particular tissue 
A three-stage electron microscope built under the 
direction of Prof G I Fmch was used for this work, 
with an operating voltage of 80-120 kV. 

For the first part of our work specimens were 
prepared from fresh pieces of diaphragm in the 
relaxed state Krause’s membrane is not confined 
to one myofibnil, but ıs contmued through those 
adjacent to 1t. The myosin filaments can be resolved 
ın some specimens but not all, and extend throughout 
the length of the fibril No limiting membrane can 
be seen surrounding the myofibril 

Two types of fibril were agam observed m the 
electron microscope, which showed that though they 
are simular ın most respects, they differ m ther 
sarcomere lengths, especially after passive stretching 





Fig 1 Electron micrograph of a myofibril from rat diaphragm 
in the relaxed state 
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(extending) This 1s due to a difference in the relative 
extensibilities of the A and I bands of the two fibrils, 
which is presumably a result of the difference m the 
structure of their A bands, since there is independent, 
evidence that the I bands are similar, whereas the 
A bands are different m then stamimg reaction, 

For the second part of our work we compared stimu- 
lated diaphragm muscle fibrils m both the contracted 
and the relaxed states. The former was obtaimed 
by stumulating the phrenic nerve, allowing the fibres 
to contract isotonically and fixmg them in this con- 
dition, The latter was obtamed by stumulating, as 
before, another piece of diaphragm, and after isotonic 
contraction the stimulus was stopped, the muscle 
then lengthened to the relaxed state mm which 1t was 
fixed 





Fig 2 Electron micrographs of fibrils from (a) rat rectus and 
(b) rat diaphragm, both after stimulation The H disk and the 
M and N lines now appear 


The fibrils from stimulated diaphragm exhibit 
more detail than those from one not so stimulated 
The A band now shows Hensen’s disk with the M line 
within ıt, and the I band shows the N Imes in some 
fibrils 

Changes ın sarcomere lengths ın both ‘pale’ and 
‘red’ fibres occurrmg of necessity m isotonic con- 
traction are seen most noticeably ım the lengths of 
the T bands 

Our observations are in agreement with those 
reported by Hall et al * on leg muscles of the rabbit 

A few observations were made on the rectus muscle 
of the rat, which mdicate that simular structural 
alterations take place after stimulation i 

A fuller account of this work will be published 
elsewhere We wish to thank Prof G I Finch for 
his help and for giving us facilities ın his laboratory, 
and Dr J A Hewitt for suggesting the origial work 
and for criticism 
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Department of Physiology, 
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London, W C 2 


M. M. BLUEM 
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The Cuticle of Mammalian Hair 


STUDIES in these laboratories have suggested that 
the arrangement of scales ın the cuticles of mammalian 
hars can be more accurately revealed by the exam- 
mation of fibre sections, using ultra-violet light, than 
by the use of the electron microscope This work 
hag shown that tho thickness of the cuticle of mam- 
malian hair depends upon the arrangement of the 
component scales 

Thin transverse and longitudinal sections of human 
haar, hog bristle, alpaca and wool have been prepared 
at thicknesses varying from one to five microns 
After staining some of the sections by the Champy— 
Kull method and others with mdigo-carmme, they 
were examined under the phase-contrast microscope 
and the normal microscope, using the 3650 A. line 

Thickness of cuticle, as can be seen m a longitudinal 
section of human hair (Fig 1), depends upon the 
number of layers in the cuticle, these bemg formed 
by the amount each scale overlaps its neighbour 
The cuticles of human hair, hog bristle and alpaca 
are comparatively thick The whole cuticle can be 
seen quite clearly under the -n objective, and 
mdividual scales which form the cuticle are clearly 
seen under the -ın objective In human hair these 
scales are approximately 0 33 micron thick and 
approximately 30 micions in length, the latter 
measurement being taken from a pomt on tho lower 
margin of the scale, which abuts on to the cortex, toa 
point on the upper margin of the scale which 1s on the 
surface of the fibre (These measurements were made 
on photomicrographs of longitudinal sections of 
fibres) Of this length, only about one-sixth forms 
the outer surface of the fibre, the remaining five-sixths 
being covered by the adjacent overlapping scale The 
result of this 1s a scale pattern where the scale margins 
are relatively close together, as seen m human hair 
and hog bristle 

Longitudinal sections of Lincoln and Leicester wool 
fibies show that individual scales are approximately 
the same length as the scales m human hai but ın 
some cases thicker, up to 0 66 micron. The propor- 
tion of longitudinal overlap 1s the reverse of human 
hai, namely, only approximately one-sixth of the 
total length ıs covered by another scale, and five- 
sixths of the length forms the outer surface of the 
fibre It may be noted that both these types of wool 
fibres have a scale pattern with scale margins fairly 
widely spaced 





Longitudinal section (8) of 


Transverse section (5#) of 
Leicester wool fibre (phase 


human hair (ultra-violet light, 
contrast, x 1,000) 


3650 A , x 930) 
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Both transverse and longitudinal sections of wool 
fibres show that the cuticle is much thimner than the 
cuticle of human hair, hog bristle or alpaca, due to 
a different arrangement of scales In a wool fibre 
the cuticle 1s only one seale thick except in parts 
where the scale overlaps Fig 21s a typical example 
of a transverse section of a wool fibre In the other 
fibres mentioned above the cuticle is thick, due to 
closely overlapping scales In both types of fibres, 
scales overlap in a lateral direction, showing that one 
scale does not extend around the whole circumference 
of the fibre In human har overlapping scales 
can be seen withm and on the surface of the 
cuticle 


H M. APPLEYARD 
C M GREVILLE 


Wool Industries Research Assocation, 
Leeds 
Aug 18 


X-Ray Diagram and Ultra-Violet 
Absorption Spectrum of ‘Renatured’ 
Silk-Fibroin 


Coleman and Howitt? have observed the interesting 
fact that 1f one dissolves denatured silk-fibrom in 
cupriethylene-diamine, a product ıs obtained which 
does not differ essentially from the native fibrom, 
and therefore they have called ıt the process of 
` renaturation” 

In an earher: communication®; we have stated that 
the air-dried native silk gland gives a very sharp 
X-ray diagram which by means of mechanical treat- 
ment of the sample, for example, stretching and 
rolling, changes into the well-known diagram of the 
cocoon filament We suggested the names ‘Silk T’ 
and ‘Suk IP. If ‘Sik ID ıs treated with alkah, 
there appear small-angle miterferences at the 
equator, which are due to a 45-A net plane distance 
im the side-chain direction This form of the silk 
we named ‘Silk ITI’ 

In view of these results, ıt seemed of considerable 
interest to investigate the renatured silk of Coleman 
and Howitt If the dialysed aqueous solution of the 
fibroin 18 dried slouly, films are obtamed with the 
diagram of ‘Suk P Nevertheless, the diagram 1s 
much less pronounced than the diagram obtained 
from the native silk gland Only two reflexions 
allowed satisfactory measurement, namely, those 
with values of D of 73A and 44A They 
correspond quite definitely, both m appear- 
ance of the diagram and density distribution 
im the diffuse background, with the reflexions 
formerly found of 75 and 45A This pomts 
to a distinct, if msignificant, contraction of the 
lattice 

If moistened with 50 per cent ethanol, the 
renatured silk films could be stretched plastic- 
ally more than 300 per cent without losing 
ther solubility m water and without any m- 
crease in tensile strength The X-ray diagram 
of these stretched films shows no orientation 
But the sharp diagram changes into a smeared 
amorphous diagram with two maxima which 
are identical with the strongest reflexions of 
‘Silk IT’, about 9 2 A , corresponding with A,, and 
448A, corresponding with the region of the 


1032 


strongest reflexions A, and A3;*. Between crossed 
meols, no birefrmgence 1s to be seen This gives 
the umpression that a transformation 1s begmning 
from ‘I’ mto ‘II’, which has, however, not yet led 
to the formation of long particles , hence on stretch- 
ing there occurs a plastic deformation without any 
orientation 

The transformation into the diagram of ‘Suk IP 
with fibre orientation does not take place until the 
moistened films are stretched and rolled at the same 
time The strongest mtensity of ‘Suk P, with a net 
plane distance of 4 4 A ,still remains as & contmuous 
faint circle 

Certain differences between this fibre diagram and 
that obtained by stretching and rollmg the native 
silk gland could be observed Thus fibrous particles, 
when stretched approximately 100 per cent, would 
lead to a much better orientation than ıs actually 
observed The weakness of the reflexions A, and 
A,-—the latter cannot be observed with any cer- 
tainty—-comeiding with the plane of the peptide 
gnd probably indicates a disturbance or regular- 
ity mm the direction perpendicular to the backbone 
plane The dominating reflexions are A, and J; 4 
Both these reflexions belong to the zone of the c-axis, 
indicating the side-chain direction 

The treatment of renatured silk with hot alkali 
yielded no positive results, ın particular, ıt did not 
lead to small-angle reflexions at the equator This 
fact, too, pomts to a low degree of order in tho 
direction perpendicular to the peptide grid 

The only effect of the hot alkal: consisted in a 
distinct increase in intensity of the reflexions, that 
1s, n an augmentation of the Jattice-lke part This 
effect 18 m good accordance with the ultra-violet 
spectrographic observation that treatment with 
alkali results in the appearance of an additional] 
absorption band at about 4,000 mm ~! This band has 
been. ascribed to the enolic form of the peptide group® 
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which ıs possible only on the basis of extended 
systems of interchain hydrogen-bonds Thus, the 
alkal: treatment leads, just as ın the case of the 
native silk, to a better-ordered arrangement within 
the plane of the peptide grid The renatured silk, 
howéver, 1s unable simultaneously to form a long- 
range order in the side-chain direction Coleman and 
Howitt emphasize that rapid drying of the fibrom 
solution is necessary for obtaming samples which 
show on stretching an increase in tensile strength and 
birefringence They say, furthermore, that these 
samples give the normal f@-diagram of the silk 
(corresponding to ‘Suk IT’) Judgimg from the mech- 
anical and optical behaviour, we believe that what 
these authors were working on was, 1n fact, ‘Silk IT’ 
If, on the other hand, the solution is dried slowly, 
‘Silk T’ will be formed as stated above 

Thus, we may conclude that the mechanical de- 
formation, stretchmg and simultaneous rollmg, has 
the same offect as the rapid drymg mentioned by 
Coleman and Howitt The fact that these authors 
are able to identify ın their solutions a globular form 
of the protem.confirms our opinion thet ‘Sik IP 
obtained from this solution by drying very slowly 
1epresents a globular protem? 
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Our investigations are being contmued We are 
much obliged to J Lapp and W Berndt for pre- 
paring the silk samples 
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Diffusion of Copper along the Grain 
Boundaries of Nickel 


LANGMUIR!, when studying the thermionic emission 
of filaments for electronic valves, reported that the 
diffusion of thorum in tungsten may be a hundred 
times faster along the gram boundaries than through 
the gram itself Van Liempt? and Zwikker’, re- 
spectively, gave similar results for molybdenum and 
carbon in tungsten Mehl‘ stated that copper diffused 
preferentially along the grain boundaries of alum- 
inium, but that there was no detectable preferential 
grain-boundary diffusion of carbon, nitrogen oi 
hydrogen ın iron Also Seith and Ken! were unable 
to detect any grain-size effect in the self-diffusion 
of lead Evidence is given in this communication 
showmg that copper diffuses preferentially along the 
grain boundaries of nickel 

Thin copper and nickel strips of commercial purity, 
stacked alternately, were annealed in an atmosphere 
of hydrogen to remove the surface oxide films, and 
then hot-rolled together This treatment gave very 
good bonding between the two metals, and no flaws 
could be seen microscopically ın the mterfaces Nickel 
and copper were chosen because they have complete 
solubility and hence there are no intermediate phases 
to complicate the drffusion zone After annealing 
the sandwich at 1,000°C for 36 hr m an argon 
atmosphere, the cross-sectional surface was polished 
on emery papers to grade 000 and then electrolytically 
polished using a bath of one part concentrated nitric 
acid and two parts methyl alcohol A current 
density of 1 5 amp Jem ? for 3 sec with 20 V across 
the cell was sufficient to remove the mechanically 
worked maternal, and by rapidly mterrupting the 
current about three times at the end of this treat- 
ment ıt was possible to pit the material with a high 
nickel content without etching the copper-rich 
material The accompanying photomicrograph (Fig 
1) shows that the concentration contour ıs quite 
sharp, and that the copper diffused more rapidly 
along the grain boundaries of the central nickel than 
through the grams themselves 

It ıs of interest that twin boundaries in the nickel 
do not influence the diffusion-rate, there bemg no 
modification of the advanemg concentration contour _ 
at twin boundaries, for example, AB (Fig 1) Ths | 
fact ıs ın accord with the suggestions made by Beck, 
Sperry and Hu* to explasn ther results on the 
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Fig_ 1 Micrograph of copper-nickel sandwich showing the 
preferential diffusion along the grain boundaries but not the 
twin boundaries (for example, AB) of the central nickel (x 325) 
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dependence of the rate of grain boundary migration 
vn orientation 

Figs 2 and 3 show oxamples of the movement of a 
grain boundary from the position where 1t has caused 
a V-shaped inlet in the concentration contour to a 
new position, and are proof that the diffusing copper 
atoms do not lock the nickel gram boundaries and 
prevent grain growth The boundary in Fig 2 has 
moved from its former position quite late m the 
annealing process as there ıs no mlet centred upon 
1ts present position, while that ın Fig 3 has moved to 
1ts present position sufficiently early during annealing 
for a new inlet to be formed and for the old mlet to 
lose its sharpness 

It may be noticed that Figs 2 and 3 both contain 
two concentration contours It was found that by 
suitable choice of current density, one, two or three 
concentration contours could be made to show on the 
micrograph , some of these contours bemg as sharp 
as gram boundaries 

The extent of the penetration of copper along a 
gram boundary of the nickel cannot be used as a 
measure of the rate of diffusion, as ıb is dependent 
upon the length and inclination of the boundary 
However, the angle of the apex of the concentration 
-sontour at a grain boundary may be used as a measure 
of the relative rates of diffusion along the grain 
boundary and through the crystal lattice. Measure- 
ments of this nature on various grain boundaries in 
Fig 1 give values of between 1 5 and 4 for the ratios 
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Gram boundary which has moved to its present position 
Fig 2 (left) at the end of the anneal, Fig 3 (right) quite early 
inthe anneal (x 825) 
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of the diffusion-rates Microgiaphs with more than 
one concentration contour show that the ratio becomes 
less as the concentration of the copper increases 

There ıs no indication ın Fig 1 that the volume 
diffusion of copper mto the nickel ıs dependent upon 
the orientation of the grain, and this 1s as expected 
m cubic metals 

This simple method of studying grain boundary 
diffusion has the advantage of bringing out clearly 
the details of the processes, whereas the method of 
measuring the diffusion coefficient as a function of 
grain size gives only a statistical result The method 
can be used to study recrystallization and gram 
growth caused by diffusion, as a detailed study of 
the micrographs gives information upon the existence 
and position of grain boundanes during the whole 
period of annealing The shape of the concentration 
contours where they cross gram boundaries will give 
valuable information on the ratio of gram boundary 
to lattice diffusion and thus on the nature of the 
gram boundaries themselves 

R S Barnes 
Metallurgy Division, 
Atomic Energy Research Establishment, 
Harwell, Berks 
Aug 18 
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Molecular Models 


THE report of a method of making Stuart-type 
molecular models in plastic! prompts us to deseribe 
a procedure evolved here which 1s very cheap and 
requires only very simple means > 

From a standard model of each atom a copy can 
quickly be made with the kind of charcoal used for 
blow-prpe analysis A wire is stuck into one face 
and the copy slowly lowered mto a crucible of molten 
scrap type-metal until the face bearing the holding 
wire 1s level with the surface of the metal After 
agitating the metal for a while to dislodge air bubbles, 
it 18 allowed to solidify The charcoal ıs then dug out 
piecemeal and the mner faces of the mould carefully 
polished This is tedious but largely determines the 
appearance of the finished models 

In some cases, spht moulds are needed and these 
are made by sawing the metal in half, making an 
alummium gasket and arranging some pegs to register 
the two halves 

Any number of final models can now be made from 
the mould by pourmg in polyvinylchloride paste (for 
example, “‘Welvic” grade PA2), suitably coloured 
with pigments The mould 1s closed by a metal plate 
and G-clamp, heated for 15 min at 160°C and 
the model stripped from the mould after coolmg m 
water. 

The separate atoms can be welded together 
permanently by a hot knife or jomed by -ım pegs 
or by small dressmaker’s press-studs The female 
portions of these may be moulded into the appropriate 
faces of the models, where they are well anchored by 
the polymer To fit into these, a small pm with a 
head size just fitting the press-studs may be pressed 
into the adjacent atom model From such atoms ıt 1s 
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possible to construct strong models with fiee rotation 
at any desired point 

G L Murs 

D M P Pamirs 


Courtauld Institute of Biochemistry, 
The Middlesex Hospital 
Medical School, 

London, W 1 
Aug 24 
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A Water-Labile Fungistatic Extractive 
characterizing Living Trees 


Tue ability of hving trees to resist attack by 
common fungi which destroy dead branches and 
lumber from these same trees seems to be m 
need of explanation This problem 1s made more 
interesting by the fact that some wood-destroying 
fungi, such as Schizophyllum commune Fries, are m 
general unable to cause serious trouble even in 
wounded living trees 

The followmg method was used to demonstrate 
the fungistatic properties of extractives from catalpa 
(Catalpa speciosa Waider) Ground samples of heart- 
wood, sapwood (the outer annual ring), and bark wore 
extracted with 95 per cent ethyl alcohol Pieces of 
filter paper were placed ın the filtrate and then 
sterilized and dried ın a hot-air oven ‘Two pieces of 
the filter paper were placed one inch apart on potato 
dextrose agar m a ‘Petri’? dish O commune was then 
moculated into the agar equidistant from the papers 
Filter paper similarly treated but placed ın alcohol 
only was used ın controls Inhibition of radial growth 
was found to be in proportion to the concentration of 
extractive used—with heartwood extract giving most 
inhibition, followed by sapwood and then bark 
Fungistatic materials have also been obtained by hot- 
water extraction, although, even after boiling ın wator 
for three hours, alcoholic extractives of high inhibit- 
ing potency have been demonstrated ın the wood 
Studies of materials from other tree species indicate 
a general prevalence of simular fungistatic substances, 
there being a quantitative difference in distribution 
For example, the elm (Ulmus americana L ), the fallen 
tumber of which is rapidly subject to decay by 
S commune, contains comparatively small amounts 
of the inhibiting substance in wood taken directly 
from Irving trees 

Alcoholic extracts have retained their antibiotic 
nature, but water extracts have been found to lose 
this property rapidly It has also been shown that 
there ıs a negative correlation between fungistatic 
capacity of alcoholic extractives and the length of 
time the branches are stored at room temperature 
in laboratory air or ın water 

The fungistatic substances here described may be 
similar or identical with those previously reported 
but not correlated with relative resistance of living 
and dead trees+*, ete This, and the ability of the 
extractive to inhibit other fungi, 1s yet to be determ- 
ined That there may be a connexion between 
these fungistatic materials and growth-regulating 
substances 1s suggested by the observation that dilute 
concentrations seem to have a stimulating effect? 
Whatever the nature of these materials, the 1esults 
of the experrments here reported present evidence 
that hvmg trees contain substances which rapidly 
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lose their antibiotic qualities upon the death of the 
tree 
E S McDonovce 
Lots BELL 
GEORGIA ARNOLD 
Biology Department, 
Marquette University, 
Milwaukee 3, i 
Wisconsin. 
Aug 9 
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Mechanism and Significance of the 
‘Refractory Period’ in the Avian Testis Cycle 


BurcgRr? asserts that the “problem of refractormess 
18 perhaps the greatest relatively unsolved problem 
m reproduction” This problem, except ın its ultimate 
details, may, ın fact, have been solved? It can be 
said that the “refractory period” (of Bissonnette?) 
or “dead sexual season” (of Polikarpova+) in seasonal 
birds 1s that part of the testis cycle during which the 
tubules are in a state of post-spermatogenetic lrpoidal 
metamorphosis, and before the newly regenerated, 
Leydig cells of the mterstrtrum have become suff 
ciently mature and lpoidal to respond to neuro- 
humoral influences mitiated by factors ın the 
environment. 

At the termination of spermatogenesis, the 
epithehal contents of the tubules metamorphose 
and disintegrate, the tubules themselves become 
reduced ın diameter and the whole organ collapses 
Concurrently, the exhausted Leydig cells (almost 
denuded of their lypoids durmg the last stages of the 
sexual season) of the old generation disappear, and 
there arises a new generation in the spaces between 
the shrunken tubules Fibroblasts suddenly appear 
in great numbers and rapidly build up a new tunica 
albuginea just inside the old testis wall that has 
become thin, distorted and fragile due to 1ts enormous 
spring expansion and to its sudden collapse during 
tubule metamorphosis 

This phase of breakdown and re-organization 18 
associated with the post-nuptial moult and 1s prob- 
ably responsible for the period of complete, or almost 
complete, sexual quiescence that now ensues Also, 
during this time, experimental birds are ‘refractory’— 
they cannot be forced into spermatogenesis by means 
of photostimulation When the interstitrum becomes 
again responsive, many species undergo a character- 
istic post-nuptial sexual display’ This occurs while 
the latter phase of the moult 1s still proceeding and 
while the tubules are still partially, and sometimes 
massively, lipoidal (Marshall and Coombs, unpub- 
lished) Most of the necrotic sperm debris has, how- 
ever, been eliminated The ‘refractory period’ varies 
in duration from species to species 

In the light of the above, ıt can be readily under- 
stood why Bissonnette and Wadlund? were unable 
quickly to achieve a second experimental spermato- 
genesis by photostumulation, and why Riley’ failed 
to obtain light-induced spermatogenesis in September, 
yet succeeded ın doing so m November Likewise, 
Ruey’s success m stimulating juvenile birds m 
September becomes understandable, since these had- 
not already undergone spermatogenesis and nter- 
stitial exhaustion and so ther tubules had not 
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metamorphosed and their developing lipoid Leydig 
cells were receptive to neurohumoral stumul: mduced 
by the additional Ulumimation. 

The above-described tubule steatogenesis differs 
markedly from that which has long been known to 
occur m the semeniferous tubules of non-seasonal 
man In adult man the abundant sudanophil material 

““comes almost exclusively from changes in the Sertoli 
cells and not from cyclical germ-cell breakdown 
Further, unlike those of birds, the tubule Iypoids of 
man are not cholesterol-positive (Marshall and 
Boswell, unpublished) It ıs of interest that durmg 
the single, restricted period of the year when the 
endocrine Leydig cells of the seasonal bird are very 
immature and wholly inactive, the poids within the 
neighbourmg tubules give a strongly positive reaction 
for cholesterol, the probable precursor of the andro- 
gens Further, an equally well-marked cholesterol 
reaction 1s obtained ın atretic follicles of the regressed 
avian ovary 

A J MARSHALL 
Department of Zoology and 
Comparative Anatomy, 
\St Bartholomew’s Hospital Medical College, 
University of London, 
London, EC 1 
Aug 22 
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Growth Inhibition of a Yeast by Uracil, 
and its Reversal by Arginine 


ADENINE, guanine and uracil have been shown by 
Holland and Memke}, to mhibit the growth of 
Streptococcus fecaks R , the hibition bemg reversed 
by serme We have observed a similar inhibition of 
the growth of a yeast, Saccharomyces cerevisie strain 
DCL 349, by uracil, which 1s reversed by arginine 

The synthetic medium used contaimed glucose, 
mineral salts, ammonia, biotm, pantothenic acid, 
aneurme, pyridoxine, mositol and nicotinamide, with 
or without adenine, guanine and xanthme The 
addition of concentrations of uracil greater than 
15 x 10° M to medium moculated with 10 ugm./ml 

>of yeast 349 and shaken at 30° mhuibited the 
growth for about four days, whereas at 01 x 107° 
M there was, m some cases, slight stimulation 
Without uracil the yeast grew to completion m 
24 hr w-Argmme added at about one-third of 
the concentration of uracil completely reversed 
the mbhibition over a range of 0 5-50 x 10° M 
DL-Citrullme at concentrations forty times greater had 
a simular action to L-arginine The mhibitory effect 
was not counteracted by twenty other amino-acids, 
meluding ornithine, added singly or ın combination, 
or by fohe acid, uréa, or the guanidine bases glycocy- 
amine, creatine, agmatine and guanidine The growth 
of nine other yeasts, S cerevisie strain DCL 211, 
S. cerevise stram almnus, S. carlsbergensis 4428, 
S. macedomensis, S logos, © fragilis, Torula colliculosa, 
-T. cremoris and Kloeckera brevis, was slightly stimu- 
lated by uracil, rather than depressed The specrficity 
of the action of uracil was tested by substituting the 
following related compounds, none of which showed a 
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sunilar effect namely, alloxan, alloxantm, allantoin, 
cytidine, socytosme, barbituric acid, 2so-barbituric 
acid, orotic acid, 5-amino-uracil, 5-nitro-barbituric 
acid, dialurie acid, violune acid, zs0-violunc acid, 
2-thiouracil 2-methyl-4-amimo-5-ethoxymethyl-pyni- 
midine and thymme 

In view of a similar antagonism described by 
Voleani and Snell? between arginine and its structural 
homologue canavanine, a sample of canavanine, 
kindly given by Dr © J O R Morris, was tested 
and found to inhibit the growth of typical strams 
of the genera of yeasts mentioned above, and in all 
cases the effect was reversed by argmme Hence 11 1s 
concluded that canavanme effects a mechanism 
which is common to most yeasts, whereas the action 
of uracil 1s of a more specific nature 

E J MLER 
J § HARRISON 
Research and Development Department, 
The Distillers Co , Ltd , 
Epsom, Surrey July 31 

1 Holland, B R ,and Memke, W W,J Bol Chem , 178, 7 (1949) 
? Volcan, B E,and Snell, E E,J Biol Chem , 174, 898 (1948) 


Phase Coloration in Larve of Lepidoptera 


ABOUT thirty years ago Uvarov brought forward 
the ‘phase’ theory of locusts and showed that young 
hoppers when crowded together developed differences 
in colour, structure, behaviour and physiology from 
similar larve kept wndividually separate The former 
were known as the phase ‘gregaria’ and the latter as 
‘solitaria’ Gregaria are always darker in colour than 
solitaria 

In 1943 Faure announced the discovery of phases 
in larve of two South African Lepidoptera of the 
family Noctuidae, Laphygma exigua (the lesser army 
worm) and L exempta (the army worm), with the 
possibility of its occurrence ın @ third species Spod- 
optera abyssinia 

We have recently carried out two repetitions of an 
experiment on larve of Plusia gamma (the silver-Y 
moth), ın each case from a single batch of eggs, some 
of the larve crowded and others kept solitary All 
the solitary caterpillars remamed pale green, while 
the crowded larve changed from a green darker than 
that of the solitaries to an extremely dark coloration 
These laboratory experiments are supported also by 
some field observations (which led to the investiga- 
tion) m which unusually dark larve were associated 
with mass outbreaks 

It is curious to note that, with the exception of 
S abyssima, all the Lepidoptera ın which phases have 
been demonstrated are migratory species, similar to 
the locusts, but why there should be the connexion 
and if ıt 18 more general cannot yet be answered 

Further experiments are now ın progress on the 
chemical and physical aspects of the physiological 
differences, and on the behaviour patterns, m P 
gamma and also ın other species such ag Pers 
brassice (the large cabbage white butterfly), which 1s 
a well-known migrant, and other non-muigratory 
Lepidoptera 

Fuller details will be published later 

C B WILLIAMS 
D B Lone 
Department of Entomology, 
Rothamsted Experimental Station, 
Harpenden, Herts 
July 30 
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Nystagmus following an Emotional 
Disturbance 


SincE 1b 1s possible that eye movement 1esearch 
will have important clinical applications}, the photo- 
electric corneal reflex method?.? has been applied to 
the study of a case of nystagmus 

The subject ıs a male, twenty-two years of age, 
and, apart from the nystagmus, free from patho- 
logical conditions. The history 1s that, at the age 
of nine years, an enforced change from left- to mght- 
handedness produced a nervous crisis the aftermath 
of which was the nystagmus ‘There ıs now no sub- 
jective disturbance ın vision, and, to the best of the 
subject’s knowledge, the nystagmus has not changed 
since 1ts inception. The movements are visible to 
the unaided eye and any emotional upset causes a 
considerable increase in ther magnitude , the move- 
ments appear to be confined to the side-to-side 
direction 

Figs 1 and 2 show side-to-side bmocular fixation 
records for the left and mght eye respectively for 
the subject sitting up The magnitude of the move- 
ment necessitated the use of wedges‘ rather than 
straight-edges , even so, no satisfactory record of the 
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express my thanks to Dr W D Wright for helpful 
criticisms I also acknowledge the contmued financial 
support of the Medical Research Council 
Mary P Lorp 
Technical Optics Section, 
Imperial College of Science and Technology, 
London, SW 7 July 31 
*Lord, M P, Brut J Physvol Optus, 7, 150 (1950) 
*Lord, M P, Brit J Ophthal (in course of preparation) 
3 Lord, M P , Nature, 1188, 349 (1950) ] 7 
‘Lord, M P, and Wright, W D, Nature, 163, 803 (1949) 
"Duke aer, W S, “Text Book of Ophthalmology”, 1 chapter 13 


Penicillin in the Aquarium 

AXOLOTLS were hatched from eggs 1n the laboratory 
and kept in an open tank Progress was satisfactory 
until they were about 1 in long (8 weeks), when 
considerable numbers died suddenly, suggesting an 
epidemic infection Two days previously there had 
been an unusual number of people present ın the 
room As many pathogenic agents sre susceptible to 
pemeillin, we added 10 units/ml to the water of 
the aquarrum, which was then not changed for 24 hi - 
After this, there were no more deaths Shortly after- 
wards we had simular 
losses among our edible 
| frogs, kept ın a shallow 
tank Penieillm was 
added to the water, a 
higher concentration—20 
units/ml —bemg used to 
allow for the slower entry 
into the larger animals, 
There was an immediate 
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pathogen beyond the 
mucroscopie observation 


(1) and (2) Sıde-to-sıde records for the left and right eye respectively Towaids the time-line 
corresponds to a rightward movement 
(3) and (4) Up-and-down records for the left and mght eye respectively Towards the time-line 


corresponds to an upward movement 
Time (increasing to right) marked by dots, 50 per sec , and by hnes at 1/5 sec intervals 
Amplitude shown at side, height of arzowed line represents a rotation of 2° for Figs 1 and 2, of 20 
for Figs 3 and 4, 16 18 assumed that the separation of the centre of curvature of the cornea and the 
centre of rotation of the eye 1s 5 3 mm 


of a Gram-positive diplo- 
coccus in both cases, we 
feel that the observations 
might be of interest to 
others responsible for the 


movements of both eyes sumultaneously has yet been 
obtained Figs 1 and 2 show the nystagmus some 
7 mim from the begmning of fixation , ımtially, the 
movements are too large to record with the existing 
apparatus, this 1s also the case after prolonged fixa- 
tion At an intermediate stage, as the begmnings 
of Figs 1 and 2 show, the phenomenon disappears 
almost entirely It appears that the nystagmus 18 
of neither the usual pendular nor the usual jerky 
type®, ıb ıs, however, characteristically regular, 
interval 0 23(7) sec 

Figs 3 and 4 show up-and-down records for the 
left and right eye respectively under the same con- 
ditions as for Figs l and 2 These records are not 
very different from those of normal subjects? 

It would appear that these results provide one 
more illustration of the close linkage between psycho- 
logical and physiological phenomena 

I am greatly indebted to Mr J 8 Swain for acting 
as subject ın this vestigation, and I wish to 


maintenance of aquaria 

H K Kine 

Biochemistry Department, Johnston Laboratories, 
University, Liverpool 3 July 28 


Synthesis of 5: 6-Dihydroxyindole Derivatives: 
an Oxido-reduction Rearrangement 
Catalysed by Zinc lons 

Ir has recently been shown! that adrenochrome 
(I, 2, = OH, R, = H, Ry = Me) is rapidly converted 
into the isomeric 3 5 6-trthydroxy-1-methylmndole 


o HO 
y^ CHE, \4 re 
ZNN /CHR, N R, 
O NR, HO NR, 
I It - 


(II, R, = OH, R, = H, R, = Me) by the action of 
zinc acetate m aqueous solution We have now found 
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shat this mteresting catalysed oxido-reduction re- 
wrangement 1s general for compounds of the type (I) 
and provides a very convenient synthetic route to 
lrthydroxyimdoles which are of mterest as melanin 
ntermediates 

Thus, 3 4-dihydroxyphenylalanine, on treatment 
_ vith 4 mol equivalents of potassıum ferricyanide and 
T Sdrum bicarbonate, gives a deep red solution of a 
yumone (I, Ry = R; = H, R, = CO,H), which on 
reatment with an excess of zine acetate, removal 
of the precipitated zinc ferrocyanide by centrifugation 
«nd extraction of the aqueous solution with ether, 
gives an excellent yield of 5 6-dihydroxyimdole 
TI, R, = R; = R, = H), identical with that syn- 
hesized by a longer route by Beer, Clarke, Khorana 
and Robertson? 

The red quinone can also be obtaimed by oxidation 
£ 3,4-dihydroxyphenylalanine with tyrosinase or 
ilver oxide’, but the use of potassrum ferricyanide, 
«s described above, 1s much superior for preparative 
yurposos Exactly similarly, 5 6-dihydroxy-1- 
nethylindole (II, R, = R, = H, R, = Me), earher 
wepared by one of us* by the reduction of adreno- 
‘shrome, was obtamed from N-methyl 3,4-dihydroxy- 
vhenylalanine In both the above cases, rearrange- 
nent and loss of carbon dioxide have occurred 
unultaneously, conforming with the observations of 

ason and Wright? 

Application of the above procedure to 3 4-di- 
1ydroxyphenylethyl methylamine (epimme) also gave 
j 6-dihydroxy-l-methylindole ın good yield, the 
yaidation with silver oxide and subsequent 1someriza- 
aon with alkali reported by Burton? gave a poor 
neld of impure product 

The reaction has also been extended to halogen- 
mbstituted compounds On treatment with potassium 
odate, epinine gave a red crystalline 10do-quinone 
T, Ry =I, R, =H, R, =Me, mp 85-87° de- 
somp ), which with zinc acetate gave pale yellow 
5 6-dihydroxy-3-10do-l-methylindole (II, R, =I, 
Re = H, Rs = Me, mp 88-90° decomp) That 
the 10dine atom does not occupy the 2-position 18 
shown by the fact that the diacetate (mp 146—-147°) 
of our product differs from the diacetate? (mp 
158-155°) of the isomeric 2-10do compound 

2-Iodoadrenochrome® (I, R, = OH, R, = I, R; = 
Me) on tieatment with zinc acetate and afterwards 
with sodium dithionite gave 3 5 6-trihydroxy-l- 

anethylindole, the 1odine atom being removed by the 
reducing agent 

In agreement with the Belgian authors!, we have 
vund that apart from aluminium, which, however, 
gives much less satisfactory results, zine 1s the only 
metal the ions of which are effective ın catalysing 
the rearrangement It seems probable that the effect 
is due to the mtermediate formation and subsequent 
decomposition of a zine or 


X D we 

Z E a 

In support of this view, we have obtained an 
nsoluble dark-green zme complex (III) by the 
oxidation of catechol in the presence of zinc salts 
As written above, 1b 1s represented as containing one 
benzeneid and one o-quinonoid nucleus, though, in 
‘act, 1b 1s undoubtedly a resonance hybrid ın which 


she two nuclei are ın an equivalent intermediate state 
of oxidation 
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Further work on this rearrangement, paiticularly 
with regard to the mechanism and possible biological 
significance, 1s ın progress and will be reported im full 
elsewhere 

J Harisy-Mason 
J D Bv’Loox ~ 
University Chemical Laboratory, 
Cambridge Aug 24 
2 Fischer, Derouaux, Lambot and Lecomte, Bull Soe Chim Belg , 59, 
72 (1950) 


°J Chem Soe , 2223 (1948) 

*Duliére and Raper, Biochem J , 24, 239 (1930) 
‘Harley-Mason, J Chem Soc , 1276 (1950) 

> J Bl Chem , 180, 235 (1949) 

eJ Chem Soc , 546 (1932) 

t Berge] and Morrison, J Chem Soc, 48 (1948) 

2 Blaschko and Richter, J Chem Soc , 601 (1937) 


Use of Lithium Aluminium Hydride in the 
Study of Carbohydrates 
STRUCTURAL studies of polysaccharides containing 
uronic acid residues involve the identification of the 
uronic acid and the determination of the manner 
in which it 1s jomed to other sugar residues ın the 
polysaccharide’? The identification of the uronic 
acid usually presents little difficulty if the modified 
methods of hydrolysis*:4, coupled with chromato- 
graphic analysis®.*, are apphed. The nature of the 
linkage between the uronic acid residue and the other 
sugar components has been ascertained by periodate 
oxidation? and by methylation studies The former 
method 1s of muted application whereas the latter, 
which involves the identification of a methyl deriva- 
tive of the uronic acid, has been widely employed?,8,9,10 
The identification can be time-consuming when 
reference substances are not available, and occasion- 
ally ıt presents difficulty asmuch as removal of the 
glycosidic methyl group, which often forms part of 
the identification procedure, 1s accompanied by de- 
carboxylation and decomposition 
A consideration of the properties of the methyl 
derivatives of uronic acids and of the corresponding 
sugars will show that ıf reduction of the carboxyl 
group at C, to a primary alcoholic group could be 
effected, the structural problem would be greatly 
simplified not only because the reduced compound 
would be more readily hydrolysed by acid and more 
stable during hydrolysis of the glycosidic group, but 
also because most of the partially methylated 
aldohexoses that would be formed have been char- 
acterized This reduction step has been carried out 
im one or two cases by catalytic reduction! 12,1, but, 
unfortunately, rather drasizxe conditions have to be 
applied, and not infrequently hydrogenolysis accom- 
panies hydrogenation and the yield of the desired 
product is small 
We have recently found that hthum alumimium 
hydride (LiAIH,), shown by others to reduce the 
carbonyl group!!:15.18, will also reduce the carbo- 
methoxy group of uronic esters to a primary alcoholic 
group The reduction proceeds rapidly at room 
temperature in. inert solvents such as ether and tetra- 
hydrofuran to give good yields By this method we 
have reduced the methyl esters of 2 3 4-trimethyl 
methyl-p-galacturonoside, 2 3 4-trumethyl-a-methyl- 
p-glucuronoside and 4-methyl-methyl-p-glucurono- 
side? to 2 3 4-trimethyl-methyl-p-galactoside, 
2 3 4-trimethyl-c-methyl-p-glucoside and 4-methyl- 
methy]-D-glucoside, respectively, the methyl ester 
of hexamethyl!-6-8-p-glucuronosy1-8-methy]-p-galac- 
toside has given 6-8-2 3 4-trimethyl-p-glucosyl- 
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2 3 4-trimethyl-6-methyl-p-galactoside(m p 145 5°, 
[x]p — 39° ın chloroform (c, 3 8), found C, 518, 
H, 83, C,,H,.0;; requres O, 518, H, 83 per 
cent) Similarly, methylated pectic acid?® gave a 
methylated galactosan, while methylated degraded 
arabic acid!® afforded the corresponding neutral 
methylated polysaccharide, composed of methylated 
residues of galactose and glucose 

The reducing property of hthum elummimum 
hydride can be widely applied im carbohydrate 
studies, for free sugars and ther derivatives and 
lactones and their derivatives can be readily reduced 
to the corresponding alcohols For example, 
diacetone-mannose gave diacetone-mannitol, and 
2 3 6-trimethyl-y-p-mannonolactone afforded 2 3 6- 
trimethyl-mannitol 

Further details of this work will appear elsewhere 

Note added in proof Since this work was completed 
Lythgoe and Trippett (J Chem Soc, 1983 (1950) ) 
have reported the use of hthrum aluminium hydride 
for the reduction of the methyl ester of 2,3,4-tri- 
methyl-methyl-p-glucuronoside 

M Aspz.-AKHER 
F Sirs 
Division of Agricultural Biochemistry, 
University of Minnesota, 
St Paul 1, Minnesota Aug 8 

1 Hirst, J Chem Soc, 70 (1942) 


2 Jones and Smith, “Advances 1n Carbohydrate Chemistry”, 4, 243 
(Academic Press, Inc, New York, 1949) 


2 Spoehr, Arch Biochem , 14, 153 (1947) 

i Frush and Isbell, J Res, Nat Bur Stand , 87, 321 (1946) 
*Partndge and Westhall, Biochem J, 42, 238 (1948) 

8 Flood, Hirst and Jones, J Chem Soc, 1679 (1948) 

7 Lucas and Stewart, J Amer Chem Soc , 62, 1792 (1940) 

* Challinor, Haworth and Hurst, J Chem Soe, 258 (1931) 
? Hough and Jones, J Chem Soc, 1199 (1950) 

“White, J Amer Chem Soc, 70, 367 (1948) 

11 Levene, Tipson and Kreider, J Bol Chem , 122, 199 (1937) 
12 Levene and Christman, J Biol Chem , 122, 203 (1937) 

8 Of Levene and Kreider, J Bool Chem, 121, 155 (1937) 
it Nystrom and Brown, J Amer Chem Soc , 68, 1197 (1947) 
18 Nystrom and Brown, J Amer Chem Soc , 69, 2548 (1947) 
10 Finholt, Bond and Schlesinger, J Amer Chem Soc , 69, 1199 (1947) 
1 §$mth (to be published) 

18 Luckett and Smith, J Chem Soe , 1106 (1940) 

Smith, J Chem Soc, 1724 (1939) 


A Micro End-Group Method for Peptides 


A METHOD for the reductive methylation of peptides 
and amino-acids, recently published by Bowman!, 
was used by him to identify as 1ts N-dimethyl deriva- 
tive the amino-acid in a peptide bearing the free 
amino-group Advantage was taken of the ready 
solubility of these derivatives ın alcohol This elegant 
method ıs, however, not 1mmediately suitable for 
micro-quantities As N-drumethylamino acids do not 
give a colour with ninhydrin, paper chromatography? 
of the hydrolysate of a methylated peptide should show 
the absence of the end amimo-acid when compared 
with the hydrolysate of the original peptide Should 
this particular amino-acid also occur elsewhere in 
the peptide, then a dimimution of the mtensity of 
the relevant ninhydrin spot 1s to be expected 

It has so far been possible to test the method only 
on the following peptides «-L-glutamyl-L-tyrosime, 
«-L-glutamyl-L-phenylalanine, glycyl-glycme, gluta- 
thione, glycyl-u-tyrosine, ıb 1s hoped later to 
investigate other peptides 

02-05 ec of a 0 01M solution of the peptide 
was poured into a 10-ce conical centrifuge tube 
fitted with a capillary gas let leading to the very 
tip of the tube One drop of aqueous formaldehyde 
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(40 per cent) and a ‘knife-point’ of palladized char 
coal (5 per cent) were added and the tube placed 1r 
a thermostat at 40°C The air was displaced by 
nitrogen and then a slow stream of hydrogen wa: 
passed into the suspension, followed again by nitro 
gen Hydrogenation for 4 hr was sufficient for thi 
glycyl peptides, but in the case of the glutamyl peptide 
it was necessary to pass hydrogen for 10-12 hr Th: 
catalyst was removed by centrifugation and th 
supernatant liquid evaporated six tumes with wate 
on the steam bath to remove formaldehyde prior ti 
hydrolysis with 5 N hydrochloric acid at 100°C ‘Th 
disappearance of the nmhydrm spot correspondin; 
to the end ammo-acid 1s shown in the photograph o 
the paper chromatogram In the case of glycyl-glycm: 
(B, B’), a maiked dimimution of the mtensity cai 
be seen, equal amounts of nitrogen were used 
Methylation of «-L-glutamyl]-L-tyrosine gave result 
simular to the phenylalanine analogue The methy] 
ated amino-acids do not apparently fluoresce on dr 
paper 
A A’ B B o” 


go 


A,4’ = a-L-glutamyl-L-phenylalanıne, hydrolysed, before and 

after methylation, B,B’ = previ piyeine, hydrolysed before 

and after methylation, C,0’ = glycyl-L-tyrosine, hydrolysed 

before and after methvlation Whatman No 4 paper: butanol/ 
acetic acid (ref 3) as solvent for 16 hr 


The method has the advantage that ıt can be use: 
im aqueous solution under very mild condrtions, ar 
that 1b requires a mmimum of manipulation, als 
there ıs no attack on tyrosme as ın existing method: 
On the other hand, this procedure cannot as yet b 
used for cysteine-contamimg peptides m which n 
methylation occurs Probably any free amimo-grour 
occurring ın the side-chains of the peptide will als 
be methylated , but after hydrolysis the correspond 
ing amino-acid should still grve a nmhydrin spoil 
though in a different position 

I acknowledge a grant from the Research Fun 
of the Chemica! Society 

V M Inaram* 
Department of Chemistry, 
Birkbeck College Research Laboratory, 
London, WC1 Aug 25 

* Present address Rockefeller Institute for Medicnl Researct 
New York, 21 
*Bowman, R E, J Chem Soe, 1349 (1950) 

* Dent, © E, Buchem J , 48, 180 (1948) 
*Wouwwod, A J, J Gen Microbiol , 3, 312 (1949) 
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Potential Barrier in Dinitrogen Tetroxide 
Tue communication! by C K and E H Ingold 
n the structure of N,O, 1eviews the chemical and 
hysical evidence in favour of the various structures 
woposed for N.O, The authors conclude that the 
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tructure 1s 
o~ O 
N A 
Nt— +N 
N G N 
(0) o~ 


‘hich 1s equivalent to the D_, structure proposed by 
utherland® on the basis of the spectroscopic data 
Ismg the fundamentals proposed by Sutherland and 
he following molecular dimensions, namely, 7 ONO = 
20°, ryo = 115A, ryy = 1 6643, the entropy at 
98° K may be calculated by the usual methods of 
tatistical thermodynamics‘ In this way the entropy 
f translation for gaseous N,O, at 298° K 1s found 
o be 39 44 cal /deg /mole, and that due to vibration 
nd rotation without taking torsion mto account 18 
0 00 + 0 3 cal /deg/mole (The error of + 0 3 EU 
1 the rotational entropy is estimated by assummg 
gat the error in each molecular dimension ıs + 5 per 
ent) The entropy observed by Giauque and Kemp’ 
as 72°73 cal /deg/mole Thus the amount of 
ntropy contributed by the degree of freedom 
ssociated with internal iotation ıs 3 29 +03 
al /deg /mole Assuming the potential energy 1s of 
he form V = B/2 (1— cos 29) the torsional frequency 
nd potential bairier B are related to the moment of 


1 887:2 
rertia about the torsional axis by y = On [F] 


‘hen if the potential barrier 1s considered to be so 
igh that the contribution to the entropy is simply 
ue to a torsional oscillation, then the torsional 
requency 1s 108 + 20 cm., with a corresponding 
arrier of 8 5 -+2 cal /mole 

On the other hand, if the barier ıs not so mgh 
aat @ torsional oscillation may be used in the partı- 
on function, the tables of Pitzer and Gwinn® for 
hindered rotator must be used From these tables 
nd the following values Im = I/4 = 275 x 1074 
as units, n = 2, Qf = 12 6, entropy of internal 
tation = 606 EU, and S;—S=277403 it 
found that the barrier ıs 9 2 +.2cal/mole This 
responds to a frequency of 112 + 20 cm The 
arrier 18 evidently so high, ~ 9 + 2 cal /mole, that 
oth calculations yield very nearly the same result 
The molecular model proposed by Longuet- 
iggins’?, namely, 

(0) 


Z/N 
O—N oe 
\ 
O 
ith D,, symmetry was introduced as an alternative 
ı the ethylene-hke structure of Sutherland to explam. 


1e spectrum and the abnormally long N—N distance? 
ad low N—N force 
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Since the 1epilsion of the oxygen atoms would 
stabihze the out-of-plane form (D,a), there must be 
a strong interaction (> 9 + 2 cal /mole) stabilizing 
the planar form Resonance between the forms 
suggested by the Ingolds would be at a maximum 
when the structure is planar? and accounts for the 
stability of the planar form 

The heat capacity Op at 298° K of N,O, 1s cal- 
culated to be 17 11 cal /mole for a barrier of 9 cal /mole 
and 17 06 cal /mole for a completely hmdered rotator. 
The available experumental results on the heat 
capacity of N.O, are 11 4 cal /mole at 307° K * 
and 20 cal /mole at 300°K 3! An experimental re- 
determination of the specific heat seems to be 
indicated 

H J BERNSTEIN 
W G Bourns* 
Division of Chemistıy, 
National Research Council, 
Ottawa Aug 10 

* National Research Laboratories Postdoctorate Fellow, 1945-50 
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McCollum, E D,J Amer Chem Soc, 49, 28 (1927) 

1 Partington,J R and Shilling, W G, “The Specific Heat of Gases” , 
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Synthesis of Thiazolid-2: 5-Dione 


Recent interest ın the synthesis of polypeptides 
has centred around the ability of oxazolid-2 5-dione 
and its 3- and 4-substituted derivatives to polymerize 
with loss of carbon dioxide or to condense with 
ammo-ecids or their esters Cook and Levy! have 
now shown that the analogous 2-thiothiazolid-5-one 
and its 4-methyl derivative may also bo used for the 
introduction of glycyl or alanyl residues Attempts 
by Cook, Heilbron and Hunter? to obtam the struc- 
tural cross of the above heterocycles, that 1s, thiazolid- 
2 §5-dione (ITT), were unsuccessful These authors 
were interested in the latter compound and its deriva- 
tives, as they considered they would be of a stability 
intermediate between that of oxazolid-2 -dione and 
2-thiothiazolid-5-one and would consequently be 
more easily handled The parent compound has now, 
unexpectedly, been obtained ın good yield by the 
accompanying reaction scheme 

A variety of potassium alkylxanthates (alkoxy- 
dithioformates) were esterified to give ethyl alkoxyd- 
thioformates (I), which condensed smoothly with 
potassium aminoacetate to give N-thiocarbalkoxy- 
glyemes (II) Cyclization of (LI) with acetic anhydride 
gave the expected 2-alkoxythiazol-5-one (IV). the 
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reaction being quite analogous to the formation of 
2-alkylthiothiazol-5-ones from N-dithiocarbalkoxy- 
glycimes observed by Cook, Harris, Heilbron and 
Shaw? The attempted cyclization of (II) with 
phosphorus tribromide or trichloride gave a crystalline 
product which was not (IV) and which was formed 
irrespective of the nature of the alkyl group, R The 
same product was obtamed on treating (IV) ın moist 
benzene with phosphorus trihalides Its identity as 
thiazolid-2 5-dione was indicated by analysis (found 
C, 312, H, 265, N, 116, S, 271 per cent, 
C,;H,;0,.NS requires ©, 3075, H, 255, N, 1195, 
S, 27 4 per cent) It forms inch-long laths (m p 110°) 
from water Its aqueous solution decomposes on 
heating or prolonged standmg to give an imsoluble 
precipitate, belaeved to be polyglycine, and a gas 
containmg labile sulphur 
PER AUBERT 
Vei 2961, Smestad, Oslo 
E B Kwortr 
Research Laboratories, Kodak, Ltd , 
Wealdstone, Middlesex Aug 18 
1J Chem Soc, 646 (1950) 


+J Chem Soc, 1443 (1949) 
“J Chem Soc , 1056 (1948) 


Bleaching Reactions.with Jute Fibre 


BrEacuine of lignocellulosic materials with chlorine 
gas or with hypochlorous acid has been shown, in 
the case of unbleached wood-pulp}, to take place 
through a series of reactions involving chlorination, 
demethoxylation and oxidation of the hgnin The 
reaction products are of relatively small molecular 
weight and are readily soluble 1n solutions of sodium 
sulphite The rate of bleachmg appears to depend 
upon the presence of the free phenolic or enolic 
hydroxyl group, known to exist in lignin, for Brauns? 
has shown, 1n the case of unbleached wood-pulp, that 
when this is blocked by a methoxyl group the rate 
of reaction of the hgnin with a bleaching solution 
1s greatly reduced 

Partial acetylation of jute with a mixture of acetic 
anhydride and pyridine, as well as methylation with 
an ethereal solution of diazomethane, has now been 
shown. to lead to a similar retardation of the rate of 
bleaching For example, while a lgnin-free fraction 
can be isolated from raw jute, by the Cross and Bevan 
method, after three chlorinations and sulphite ex- 
tractions, an acetylated sample requires as many as 
seven such treatments to achieve the same result 
Moreover, the colour reactions associated with hgnin 
after chlorination mm acid solution and addition of 
sodium sulphite are much less marked with 
the acetylated sample Unhke the non-acetylated 
material, in which an intense red colour develops 
in the cold immediately on adding sodium sulphite to 
the chlormated lignin, the solution containing the 
acetylated material must be warmed, or even boiled, 
before any colour develops The colour reactions 
can be restored to the acetylated sample by hydro- 
lysing 1t with a cold solution of dilute alkal 

Another interesting property of partially acetylated 
jute 1s 1ts behaviour to the action of light While 
raw jute, lke most other hgnocelluloses, becomes 
yellow or brown on exposure to light, similar treat- 
ment of a partially acetylated sample results ın photo- 
chemical bleaching and there is a loss of acetyl 
groups from the sample? A comparison of tho 
bleaching-rates, and colour reactions, of acetylated 
jute before and after exposure to the hght of a 
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mereury-vapour lamp has therefore been madı 
Since this leads to no change ın either bleaching-rat 
or colour reactions, 1t 18 clear that those acetyl groug 
removed during irradiation are not those primar] 
responsible for retarding the bleaching reactions « 
acetylated jute 

I wish to thank the Executive Committee of th 
Indian Jute Mills Association Research Institut 
which sponsored this work 

H J Carrow 
Department of Textile Industries, 
University, Leeds 
Aug 26 


t White, E V , Swartz, J N , Peniston, Q P , Schwartz, H , McCarth 
, and Hibbert, H , Pech Assoc Pap , 24, 179 (1941) 

? Brauns, F E , Paper Trade J , 108, 36 (1936) 

3 Callow H J, Nature, 169, 309 (1947) 





Chess-playing Machines 


In the account ın Nature of October 14 of machine 
which carry out strategic sequences of moves, it 3 
stated “No machine can learn from its mistakes- 
to improve the play the programme must be ım 
proved’! It 1s, of course, true that a machine canno 
learn unless ıt ıs provided with a programme c 
mechanism for learning But ıt 1s quite possible/t 
devise such a mechanism ” 

Machines can be designed to make the best mov 
at each step in a game of noughts-and-crosses o 
(in theory) draughts or chess But when playin, 
agamst a series of human opponents, such a machin 
may never do much better than draw A good huma 
player against the same opponents may score mor 
wins by making unsound but more puzzlmg moves 
Can a machine be made to umitate the human player 
Instead of playmg perfectly, can ıt be made to pla: 
well’? It can, by the inclusion of an empirical o 
statistical mechanism, 1n three units One unit make 
the machine experiment with different alternative 
each time certam positions are reached, the secon 
unit counts the results and relates them to th 
alternatives chosen , and the third steers the machin 
into the lines of play which have been winning mos 
often 

Indeed, the mechanism may be made more subtle 
The second unit could also be made to classify players 
say by their opening moves, mto the bold and th 
timid The third unit would then, n a given ent 
game, choose the move which had won most ofte) 
against players of that type 

Thus ıt 1s possible to programme a machine s 
that ıt learns, matures and even develops a style 
We do so by puiting in a mechanism which estimate 
the probability of success ın the future by analysin; 
the distribution of successes ın the past Perhap 
this 1s not the way ın which animals learn, or per 
haps, on the contrary, ıt 1s the very reason whi 
animals play games at all But I am confident tha 
the mnclusion of such statistical mechanisms will bi 
an important development in machines I can speal 
for its usefulness in strategic problems, for I mysel 
used 1t ım a rudimentary form ın bombmg studies 
im those spacious days when we worked with punchec 
cards 

J Bronowsxi 
Central Research Establishment 
of the 
National Coal Board 
Oct 15 


1 Nature, 168, 644 (1950) 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, December 18 


INSTITUTION OF ELECTRICAL ENGINEERS, RADIO SECTION (at Savoy 
Place, Victoria Embankment, London, WC 2), at 530 pm—Dis- 
cussion on “Have Post-War Broadcast Receivers taken Full Advantage 
of War-time Development ?” (to be opened by Mr R B Armstrong) 

ROYAL GEOGRAPHICAL SOCIETY (at 1 Kensington Gore, London, 
SW7), at 815 pm—Dr V E Fuchs “Latest Explorations m 
British Antarctica” 


Tuesday, December 19 


SOCIETY OF CAEMICAL INDUSTRY, AGRIOULTURE GROUP {in the 
Chemistry Lecture Theatre, Royal College of Science, South Kensing- 
maton, London, S W 7), at 230 pm-—Dr H H Green and Dr Ruth 
Siler “Copper-Molybdenum Relationships in Disorders of Rum- 
inants’”’ 

EUGENICS Socrery (at the Royal Society, Burlington House, Pieca- 
nly, London, W 1), at 5 30 pm —Mr Paul Bloomfield “The Ideal 
of an Elite” * 

INSTITUTION OF CIVIL ENGINEERS (at Great George Street, London, 
3W 1), at 530 pm—Prof R H Evans “Research and Develop- 
ments in Pre-Stressing” (Unwin Lecture) 

MANCHESTER GEOGRAPHIOAL SOOIETY (in the Geographical Hall, 

6 St Mary’s Parsonage, Manchester), ab 630 pm—Mr T Nigel 
rowne ‘Parts of Southern Italy” 

SOCIETY OF CHEMICAL INDUSTRY, PLASTICS AND POLYMER GROUP 
at the Royal Society of Tropical Medicine and Hygiene, Manson 

touse, 26 Portland Place, London, W 1), at 630 pm —Mr A Fowler 
Wilhams “A New Monomer, Acenaphthylene, its Polymers and 
Copolymers” 


Wednesday, December 20 


ROYAL METEOROLOGIOAL SOCIETY (at 49 Cromwell Road, London, 
SW 7), at 5 pm—Mr G K Batchelor ‘The Application of the 
3imilanity Theory of Turbulence to Atmospheric Difusion”, Mr 
J M Craddock ‘‘Advective Temperature Change in the 1000-700 mb 
and 700-500 mb Layers” 

ROYAL SOCIETY OF MEDICINE, COMPARATIVE MEDICINE SECTIOV 
at 1 Wimpole Street, London, W 1), at 5 p m —Duiscussion on “The 
Comparative Biology of Natural Fibres” 

INSTITUTE OF PETROLEUM, STANLOW BRANCH (jolnt meeting with 

mthe LIVERPOOL SECTION of the ROYAL INSTITUTE OF CHEMISTRY, at 
‘the Grosvenor Hotel, Chester), at 715 pm—Apparatus Symposium 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
‘before the following dates 

ASSISTANT PHYSICIST at the Royal Northern Hospital and Prince of 
Wales General Hospital Joint Radiotherapy Centre—The Secretary, 
Northern Group Hospital Management Committee, Royal Northern 
Hospital, Holloway, London, N 7 (December 23) 

CHEMIST (with a good honours degree or equivalent professional 
qualification) in the Executive’s Laboratory Service at Chiswick, 
cesponsible to a senior chemist for the work of a small section dealing 
with paints—The Staff Officer, London Transport Executive, 55 Broad- 
way, London, S W 1, quoting I/EV 149 (December 23) 

EXPERIMENTAL OFFICER (with a university degree ın botany or 
agnculture, and a recognized agricultural diploma)—The Honorary 
Director, Unit of Experimental Agronomy, Department of Agricultwe, 
The University, Oxford (December 23) 

LECTURER (Grade I1) IN METALLURGY-——The Secretary, The Univer- 
aty, Birmingham 3 (December 23) 

ENIOR LECTURER IN QUANTITY SURVEYING, and STUDIO MASTERS 
'3), for the School of Architecture, University of Cape Town—The 
Secretary, Association of Universities of the British Commonwealth, 
Gordon Square, London, W C1 (December 23) 

SUPERINTENDENT (Protective Coatings) IN THE EXECUTIVE’S 
RESEARCH DEPARTMENT at Derby-—The Secretary, Railway Executive, 
222 Marylebone Road, London, N W 1 (December 23 

LEOTURER IN CREMISTRY-—-The Clerk to the Governors, Chelsea 
Polytechnic, Manresa Road, London, S W 3 (December 27) 

ASSISTANT INSPECTOR (Forestry) IN THE MINISTRY OF AGRICULTURE 
ao Civil Service Commission, Stormont, Belfast (Decem- 
yer 29 

Scientists, Grade III (with a good honours degree in chemistry), 
N THE COAL SURVEY LABORATORIES at Chester and Sheffield—The 
Yational Coal Board, Establishments (Personnel), Hobart House, 
#rosvenor Place, London, S W 1, quoting T'T/274 (December 29) 

PHYSICIST or ENGINEER to undeitake development work in con- 
1etion with electronic apparatus for spray assessment—The Secretary, 

Yational Institute of Agricultural Engineering, Wrest Park, Sulsoe, 
3eds (December 30) 

PRINCIPAL OF THE EGERTON SCHOOL OF AGRIOULIURE, Kenja— 
‘he Director of Recruitment (Colonial Service), Colonial Office, 
‘anctuary Buildings, Great Smith Street, London, S W 1, quoting 
To 27059/266 (December 30) 

SENIOR EAPERIMENTAL OFFICERS, EXPERIMENTAL OFFICERS and 
‘SSISTANT EAPERIMENTAL OFFICERS at Admiralty Exper:mental 
Istablishments ın the vicinity of London, Baldock, Greenock, Hasle- 
tere, Portsmouth, Rosyth and Weymouth MECHANICAL ENGINEERS 
Ref No GC 632/50A) who have had research and development ex- 
erence in Ught mechamisms, ELECTRICAL ENGINEERS (Ref No 
)368/50A) who have had experience in teleecommunications, radar, 
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electronics or light electrical mechanisms, PHYSICISTS (Ref No 
A 335/50A) interested ın general physical problems, electronics or 
acoushies—The Mimstry of Labour and National Service, Technical 
and Serentific Register (K), York House, Kingsway, London, W C 2, 
quoting the appropriate Ref No (December 30) 

SENIOR LECTURER or LECTURER IN PREVENTIVE MEDICINE AND 
Por HEATH —The Remstrar, The University, Leeds 2 (Decem- 

er 

SENIOR PSYCHOLOGIST to the East African Institute of Social 
Research attached to Makerere College (University College of East 
Africa})—-The Secretarv, Inter-University Council for Higher Education 
ın the Colonies, 1 Gordon Square, London, W C 1 (December 30) 

SENIOR SCIENTIFIO OFFICERS and SOLENTIFIC OFFICERS at Ad- 
muralty Experrmental Establishments in the vicinity of London 
Baldock, Greenock, Haslemere, Portsmouth, Rosyth and Weymouth 
PuHYSICcISTS (Ref No A 336/50A) capable of undertaking research or 
development ın genera) physical problems, electronics, acoustics 01 
thermodynamics, ELECTRICAL ENGINEERS (Ref No D 367/50A) 
qual fied to undertake research, development or design ın telecom- 
munications, radar, electronics, instrumentation or light electrical 
mechanisms, MECHANICAL ENGINEERS (Ref C 631/50A) capable of 
design, development or research work in hght mechanisms, structures 
or hydrodynamics—The Ministry of Labour and National Service 
Technical and Scientific Register (K), York House, Kingsway, Lon- 
don, W C2, quoting the appropriate Ref No (December 30) 

ANALYST to take charge of regular chemical analyses of water 
samples—The Director, Freshwater Biological Association, The Ferry 
House, Faw Sawrey, Ambleside, Westmorland (December 31) 

LECTURER IN BOTANY (preferably ın the special flelds of either plant 
physiology or mycology) at Malava University-—The Secretary, Intcr- 
Unrversity Council for Higher Education in the Colonies, 1 Gordon 
Square, London, W C 1 (December 31) 

PLANT PATHOLOGIST ın the Department of Agriculture, Gold Coast 
—The Director of Recruitment (Colonial Service), Colomal Office 
Sanctuary Buildings, Great Smith Street, London, SW 1, quoting 
No 27059/267 (December 31) 

PROFESSIONAL ENGINEERS ın many Departments of the Civil 
Service, for a wide variety of engineering dutics—The Secretary, Cnil 
Service Commission, Trinidad House, Old Burlington Street, London 
W1, quoting No %$225 (December 31) 

PROFESSOR OF AGRICULTURE (Soil Science) at the Canterbury Agri- 
cultural College, New Zealand—The Secretary, Association of U mver- 
sities of the British Commonwealth, 5 Gordon Square, London, W C 1 
(December 31) 

PRINCIPAL SCIENTIFIC OFFICER to be responsible under the Super- 
intending Scientist, Propulsion Research Lahoratory, Adelaide, for 
orgamzing the Engineering Group of the Laboratory, etc —The Senior 
Representative, Department of Supply, Canberra House, 87 Jermyn 
Street, London, 58 W 1 (January 2) 

SUGAR CANR EXPERT in the Department of Agriculture, Peradeniya 
— The Office of the High Commisioner for Ceylon in the United King- 
dom, 13 Hyde Park Gardens, London, W 2 (January 5) 

SCIENTIST, GRADE II (with a good university honours degree or sts 
equivalent ın chemistry) on the staff of the Director of Scientific Con- 
trol at London headquarters—The National Coal Board, Establish- 
ments (Personnel) Hobart House, Grosvenor Place, London, S W 1, 
quoting T'T/278 (January 6) 

HENRY BELL WORTLEY CHAIR OF METALLURGY—The Registrar, 
The University, Liverpool (January 13) 

Screntist, Grade ILI (with a good honours degree (or equivalent) n 
mathematics, physics or engineering) 1n the Field Investigation Group 
of the Directorate of Scxrentific Control—The National Coal Board, 
Establishments (Personnel), Hobart House, Grosvenor Place, London 
SW 1, endorsed TT/279 (January 13) 

HEAD OF THE DEPARTMENT OF CHEMISTRY AND BIOLOGY, Liverpoo! 
College of Technology—'rhe Director of Education, 14 Sir Thomas 
Street, Liverpool 1 (January 15) 4 

LECTURER IN ANATOMY af the University of Hong Kong—The 
Secretary, Association of Universities of the British Commonwealth 

rdon Square, Loudon, W C1 (January 15) 

MUSEUM ASSISTANT IN THE GEOLOGY DrpartwEnT—The Secretars, 
University College, Gower Street, London, W C1 (January 15) 

PROFESSOR OF CIVIL ENGINEERING at Canterbury University 
College, Christchurch, New Zealand—The Secretary, Association of 
Universities of the British Commonwealth, § Gordon Square, London, 
W C1 (January 15) 

LECTURER IN PHYSICS at the University of Natal, Pietermantzburg 
—The Secretary, Association of Universities of the British Common- 
wealth, 5 Gordon Square, London, WC1 (January 22) 

GARDINER CHAIR OF BACTERIOLOGY—The Secretary of Universit 
Court, The University, Glasgow (January 30) 

Cow AND GATE FELLOWSHIP for research into problems associated 
with nutrition in infants and ehildren—The Registrar, The Universit; 
Manchester 13 (January 31) 

PROFESSOR OF APPLIED MATHEMATICS ab the University of thi 
Witwatersrand, Johannesburg—[he Secretarv, Association of Univer 
sities of the British Commonwealth, 5 Gordon Square, London, W C1 
(January 31) 

RESEARCH FELLOWSHIP IN THE DEPARTMENT OF ASTRONOM, 
Australan National University-—-The Admunistrative Ofheer in thi 
United Kingdom, 27 Russell Square, London, W C1 (February 1) 

SENIOR LECTURER IN CHEMICAL PATHOLOGY at the University of 
Otago, Dunedin, New Zealand—tThe Secretary, Association of Univer- 
sities of the British Commonwealth, 5 Gordon Square, London, WC 1 
(February 1) 

ICI RESEARCH FELLOWSHIPS IN BIOCHEMISTRY, CHEMISTRY 
ENGINEERING, PHARMACOLOGY or Puysics—The Secretary, The 
University, Edinburgh (March 1) 

PROFESSORSHIP IN THE DEPARTMENT OF PHYSICS—The Registra, 
University of Mamtoba, Winnipeg, Canada (March 31) 

ASSISTANT PROFESSOR OF ANATOMY—The Dean, Faculty of Med: 
cine, Dalhousie University, Halifax, Nova Scotia, Canada 

CHEMIST or BIOCHEMIST (with first- or second-class honours) for 
Tesearch ın animal nutrition, with special reference to dietary factors 
affecting digestion—The Secretary, Rowett Research Institute, Buchs- 
burn, Aberdeenshire 
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COMPUTER to undertake computation of geodetic, astronomical and 
eadastral surveys and the preservation of records, in HM Colonial 
Service, Tanganyika—The Director of Recruitment (Colonial Service), 
Colonial Office, Sanctuary Buildings, Great Smith Street, London, 
SW 1, quoting No 27076/41 

DESIGN ENGINEERS to design and develop special small mechanisms, 
gadgetrv and process tools (work will mainly consist of designing 
and developing apparatus for the remote handling of substances 
through various manufacturing processes)—-The Ministry of Supply, 
Division of Atomic Energy (Production), Risley, Warrington, Lancs 

GEOPHYSICIST (graduate in science and/or miming engineering) In 
the Mincs Department of South Australia—The Agent-General for 
South Australia, Marble Arch, London, W 1 

JUNIOR and SENIOR ASSISTANTS FOR THE CHEMICAL RESEARCH 
LABORATORY, Rheumatism Unit, Nether Edge Hospital, Shefficid— 
The Chief Admuustratrve Oficer, United Sheffield Hospitals, The 
Royal Hospital, Shefheld 1 

PLANT BREEDERS IN THE DEPARTMENT OF AGRICULTURE, Gold Coast 
—The Director of Recruitment (Coloma! Service), Colomal Office, 
Sanctuary Buildings, Great Smith Street, London, SW 1 quoting 
No 27059/44 

PLANT GENETICIST to carry out research on the genetics of sisal 
at the Sisal Research Station, Tanganytka-——The Director of Recrwt- 
ment (Colonial Service), Colonial Office, Sanctuary Buildings, Great 
Smith Street, London, SW 1, quoting No 27059/171 

RESEARCH OFFIcER (with honours degree in chemistry ) to undertake 
work on the behaviour of coals during utihzation in relation to their 
structure and constitution, and an ASSISTANT CHEMIST for the physical 
chemistry section—The Assistant Secretary, British Goal Utilzation 
Research Associition, Randalls Road, Leatherhead, Surrey 

BENIOR PHYSICIST, attached to the Radiotherapy Department— 
The Secretarv, London Hospital, Whitechapel, London, E 1 

SENIOR SCIENTIFIO OTTICER (with experience in some branch of 
textile research) IN THE CHEMISTRY DEPARTMENT—The Director of 
Research, Linen Industry Research Association, Lambeg, Co Antrim 

SURVEYOR to carry out special duties in charge of levelling in Kenya 
—The Director of Recruitment (Colonial Service), Colonzal Ofnece, 
Sanctuary Buildings, Great Smith Siureet, London, SW 1, quoting 
No 27076/23 

TECHNICAL CHEMIST (with a first-class degree in technical chem- 
istry and some industrial experience)—The Divisional Controller, 
British Electricity Authority, South East Scotland Division, British 
Electricity House, Portobello, Midlothian 

TECHNICAL LIBRARIAN (with a good honours degree in science) in 
the Division of Atomic Energy (Production), Windscale Works, Sella- 
field, Cumberland, to organize and supervise a scientific library, a 
scientific and technical information bureau and ancillary services of 
a large research department—The Ministry of Supply, Division of 
Atomic Energy (Production), Risley, Warrngton, Lancs 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland 


Agricultural Research Institute of Northern Jreland Twenty-third 
Annual Report, 1949-1950 Pp 43 (Hillsborough, Co Down Agr- 
cultural Research Institute of Northern Ireland, 1950 ) (209 

Library Association Pamphlet No 3 Library Binderies By R F 
Drewery Pp 40+4 plates (London Library Association, 1950 ) 
3¢ 6d 2s 9d to members (209 

Ministry of Fuel and Power Report of the Committee of Inquwry 
into the Precautions necessary to secure Safety 1n the use of Explosives 
in Coal Manes Pp 52 (London HM Stationery Office, 1950 ) 
ie 6d net [209 

The Star Almanac for Tand Surveyors for the Year 1951 Prepared 
by HM Nautical Almanac Office Pp xin+66 (London HM 
Stationerv Office, 1950) 38 net [209 

Colenial Office Colonial Road Problems Impressions from Visits 
to Nigeria By H W W Pollitt (Colonial Research Publications 
No 8) Pp vin+36+34 plates (London HM Stationery Office, 
1950) 38 net 209 

Philosophical ‘Transactions of the Royal Somety Senes A Mathe- 
matical and Physical Sciences No 856, Vol 242 Diffraction from 
an Irregular Screen with applications to Ionospheric Problems By 
H G Rooker,J A RatchfleandD H Shinn Pp 679-609 (London 
Cambriige University Press, 1950) 6s 6g (219 

Philosophical Transactions of the Royal Society Seres B Bo- 
logical Sciences No 618, Vol 234 The Motor Nervous System of 
the Starfish, Astropecten srregularis (Pennant), with special reference 
to the Innervation of the Tube Feet and Ampulla By J R Smith 
Pp 621-558 (London Cambndge University Press, 1050) 


108 8d 

University Grants Committee. Returns from Universities and 
University Colleges in receipt of Treasury Grant, Academic Year 
1948-49 Pp 26, (London HM Stationery Office, 1950) 


2s net 

Colonial Office Annual Report on the East Afmca High Com- 
mission 1949 (Colonial No 263) Pp f1+40+4 plates (London 
HM Stationery Office, 1950) 18 62 net [310 

Colonial Office Colonial Advisory Council of Agriculture, Animal 
Heaith and Forestry Publication No 1 Report of a Survey of 
Problems in the Mechanization of Native Agriculture ın Tropical 
African Colomes Pp 1x+124+16 plates (London HM Stationery 
Office, 1950) 48 6d net [310 

Colonial Office Report by HM Government in the United King- 
dom of Great Britain and Northern Ireland to the General Assembly 
of the United Nations on the Administration of the Cameroons under 
United Kingdom Trusteeship for the Year 1949 (Colonial No 262) 
Pp xvi+384+8 plates (London HM Stationery Office, 1950) 
10s 6d net [510 
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Bulletin of the Bntish Museum (Natural History) Entomology 
Vol 1, No 4 The Type Specimens of certain Oriental Kucosmida 
and Carposinids (Mierolepidoptera) described by Edward Merrick, 
together with Descriptions of New Eucosmdæ and Carposin'ds in 
the British Museum (Natural History) By A Diakanoff Pp 273- 
Poe plates 3-8 (London British Museum (Natural History), 1950) 


National Association of Girls’ Clubs and Mixed Clubs Annuar 
Report, 1949 to 1950 Pp 48 (London National Association ot 
Gurls’ Clubs and Mixed Clubs, 1950 ) {510> 


Other Countries 


Service des Antiqmtés de l'Egypte Some Applications of Statistier 
to Archxology By Oliver H Myers Pp vi+37+19 plates (Cairo 
Government Press, 1950) PT 120 [209 

United States Department of Commerce Weather Bureau Tech 
nical Paper No 1 10-Year Normals of Pressure Tendencies anè 
Hourly Station Pressures for the United States Pp v+72 charts 
(Washington, DC Government Printing Othce, 1943 ) [20¢ 

Australian Journal of Applied Science (4 times a Year) Vol 1, 
No 1, March Pp 132 (Melbourne Government Printer, 19507 
30s per annum {209 

Transactions of the American Philosophical Society New Series 
Vot 40, Part 1 Geology of the Coastal Plain of North Carolina By 
Horace G Richards Pp 83 (Philadelplua American Philosophical 
Society, 1950 ) 1 50 dollars 208 

Smithsonian Institution Umted States National Museum Bulletir 
197 Life Histories of North American Wagtails, Shrikes, Vireos and» 
their Allies, Order Passerrformes By Arthur Cleveland Bent Pp 
yvu+411+48 plates (Washington, DC Government Prmting 
Office, 1950) 1 50 dollars [20 

Carnegie Institution of Washington Annual Report of the Director 
of the Department of Terrestrial Magnetism Pp 26 (Washington, 

Smithsoman Institution, 1950 ) 209 

United States Department of Agriculture Farmers’ Bulletin No 
1990 Habits and Control of the Fall Armyworm By Pluhp Lugin 
bill Pp n+11 np Leaflet No 144 Cockroaches and ther Control 
Revised edition Pp 1+9 10 cents Leatlet No 182 House Fly 
Control By F C Bishopp and L S Henderson Revised edition 
Pp 8 10 cents Leatlet No 274 Control of Apple Tree Borers 
iso. 5 cents (Washington,DC Government Printing ofeg 

The Natural Forest Inviolate Plot, Akure Forest Reserve, Ondo 
Province, Nigeria By the late A P D Jones Pp u1+33 (Ibadan 
Nigerian Forest Department, nd 209 
tate of California Department of Natural Resources Fortieth 
Biennial Report of the Division of Fish and Game for the Years 
ter eh Pp 118 (Los Angeles Department of Natural Resourcen, 


949 ) 

World Health Organization Technical Report Seres No 19 
Yellow-Fever Panel, Report on the First Session Pp 9 (Geneva 
World Health Organization, London HM Stationery Office, 
1950) 9d , 10 cents 209 

Conseil Permanent International por Exploration de la Mer 
Rapports et Proces-verbaux des Rčunions Vol 126 Rapport 
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DEVELOPMENT AND EXPANSION 
OF TECHNOLOGICAL AND 
TECHNICAL EDUCATION 


HE long-awaited report on the development of 
higher technological education in Great Britain, 

prepared by the National Advisory Council on Educa- 
tion for Industry and Commerce, has now been issued* 
It will be remembered that misgivings were expressed 
when the examination of this question was entrusted 
to that Council, rather than to the University Grants 
Committee, even 1f to do so would have mvolved 
enlarging the terms of reference of the latter body , 
and the result has justified those fears The whole 
trend of the long-drawn-out discussion on the expan- 
sion of higher technological education has been to 
emphasize the desirability, 1f not the necessity, of the 
expansion of university education and technological 
education bemg considered by the same body In 
fact, as the Parliamentary Secretary to the Mmistry 
of Education admitted in the debate on education. 
last May, neither falls within the province of the 
Ministry of Education, and ıb ıs to be hoped that 
this fact alone may mduce the Mimuister, who has 
invited comments on the present report pending 
taking any decision on 1ts recommendations, to leave 
a singularly mept report severely alone 

For the purposes of this report, the Advisory 
Council regards higher technological education as 
referrmg to technological education in technical 
colleges of a standard at least equivalent to that of 
a university first degree, or satısfyıng the educational 
requirements for corporate membership of a major 
professional imstitution § Nevertheless, while the 
Advisory Council recognizes that the provision of 
technological traming cannot wisely be limited to one 
type of institution, and makes rather grudging 
acknowledgment of the contribution of the umver- 
sities to technological education, 1t naively dismisses 
as irrelevant to its purpose the question of the 
establishment of one or more technological univer- 
sities of a type new to Great Britain, or of the raising 
to university status of one or two existing colleges of 
technology The quantitative aspect is virtually 
ignored, nor does the Counce] even discuss the question 
whether technological education and technical train- 
ing can be given within the same institution It is 
suggested, ındeed, that advanced courses in tech- 
nology should be concentrated as speedily as possible 
in colleges which are ın a position to transfer else- 
where the whole, or the greater part, of their yunior 
and less advanced work, and ıt would appear from 
this that the selected colleges would cease to fulfil 
the function of traming technicians, for which they 
were originally established 

Neither qualitatively nor quantitatively ıs the 
effect of any such development on the supply and 
tramig of technicians even considered in this 
report ‘The supply and the quality of technicians 
1s, however, a matter as vital to the industrial future 


“Ministry of Education The Future Development of Higher 
Technological Education, Report of the National Advisory Council 
on Education for Industry and Commerce Pp 28 (London HM 
Stationery Office, 1950) le net 
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of Great Britam as the supply and quality of tech- 
nologists Moreover, technicians are required mm even 
greater numbers than technologists, and their trammg 
1s the only prema facie reason for the concern of the 
Minister of Education with technological education 
The Advisory Council disregards these considerations 
and treats with scant courtesy the contribution of 
the professional institutions, some of which have a 
record of more than half a century of conspicuous 
service in this field It also omits any consideration 
of the staffing problem—whether the selected tech- 
nical colleges as at present constituted and governed. 
are able e:ther to attract the staff or arrange the 
courses which would provide the desired develop- 
ments and :mprovements ‘This ıs a matter on which 
Lord Eustace Percy spoke strongly in a recent 
address to the Education Group of the Institute of 
Physics 

The Advisory Council ıs of the opmuon that the 
essential requirements for the development of 
education for technologists ın the technical colleges 
of Great Britain he ın four main directions With the 
first two of these there will be general agreement 
First comes the further development of high-level 
courses of various kinds based on a sufficient scientific 
foundation, and conducted under conditions allowmg 
the greatest possible freedom for experiment on the 
part of the lecturer and for research on the part of 
students and staff Second, a radical improvement 
is necessary in the finance, staffing, equipment and 
accommodation of the colleges, to enable them to 
develop such courses, to which many, agreeing with 
Lord Eustace Percy, would add a change in organ- 
ization There will be a good deal of support, too, for 
the Advisory Council’s rejection of various types of 
national body proposed, such as a technological 
grants committee for technical colleges, an association 
of professional institutions for raising standards, an 
association of colleges or departments of technology 
in a ‘technical university’ or a royal council of tech- 
nology concerned with courses and awards at the 
first-degree level 

It 18 from the third and fourth of the Advisory 
Council’s recommendations that there will be dissent 
No cogent evidence 1s advanced in this report as to 
how, or why, either the establishment of new awards 
of high prestige to attract students to the courses 
and meet their desire for a higher technological 
qualification, or the establishment of a national 
educational body of high standing to appraise and 
assess the courses leading to such awards, and to 
assist ın securing for technological education generally 
the recognition ıb needs, will contribute to the 
development of technological education in Britam 
Nevertheless, besides the development of new courses 
of advanced technology in the technical colleges m 
close association with industry and with the co- 
operation of the regional academic boards, and the 
consideration by the Mimuster of Education of 
mereased financial aid to the authorities and a bigger 
allocation of bmldmg permits, the main recom- 
mendation of the report is the establishment of a 
national body with the title of ‘Royal College of 
Technologists’ 
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This body would not itself conduct examinatio» 
or set syllabuses or take students, but would appro 
suitable courses of advanced technology submutte 
by technical colleges under conditions appropriate + 
first and higher awards, and would approve tł 
appointment of suitable external examiners to assi 
the colleges ın settimmg and marking their ow 
examinations While the constitution of the pr 
posed College ıs dealt with in some detail, the répd 
ignores entirely the fact that any such ne 
awards could enjoy no greater prestige than that « 
the institution ın which they are won ‘Their re 
impress would not be that of the awarding bod: 
however distinguished, but that of the technic 
colleges in which they were won 

Here we are confronted imescapably with th 
question of attracting nghly qualified staff and - 
providing all the necessary equipment and ameniti 
for a spacious education of the type required Linke 
with this are the further questions whether su 
developments are possible while the technical colleg 
are owned and admunistered by local educatu 
authorities, and without deflecting them from tl 
no less important function of trainmg technician. 


. If, in fact, the colleges are thereby deflected from 4 


traiming of technicians, the primary questions i 
what alternative provision ıs to be made for tl 
traning of technicians, and how many, and whic! 
technical colleges are to be thus diverted to tl 
tramıng of technologists exclusively 

It ıs because the Advisory Council on Educatic 
for Industry and Commerce has 1gnored these funds 
mental issues that its report 1s so unconvincing an 
even involves the risk, as Mr R A. Butler w: 
prompt to point out at the autumn conference of tk 
British Institute of Management, that a wron 
turning may be given to the development of tecl 
nological education if its recommendations ai 
adopted Apart altogether from the question wheth 
in the existing organization of the technical collegi 
under local authority admmiustration it 1s, or 18 no 
inherently impossible to provide the cond/tions ı 
staff dependence and the lıke which will attra 
men and women of professional calibre, ıt is, as S 
Frederick Handley Page, chairman of the Council « 
the City and Guilds of London Institute, has pointe 
out, difficult for a local authority to allocate 
technical colleges the large sums required withot 
imposing a heavy burden on its ratepayers gpd dour 
a possible injustice to the other types of éğlucatıc 
for which the authority 1s responsible. If thé financ 
and development of technical education are not t 
depend upon the vagaries of local politics and tk 
ratable resources of local authorities, some at lea: 
of the colleges must receive direct-grant aid in tk 
same way as the untrversities do 

The report, indeed, provides further evidence of tk 
need for the development of higher technologic: 
education ın Great Britam beimg considered by th 
same authority as that responsible for the develoy 
ment of university education Above all, ıt mdicaite 
the need for a quantitative approach to the w` 
question of technological education, both where 
touches university education and where it affects th 
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expansion of technical education Perhaps the 
Advisory Council on Scientific Policy, which although 
closely concerned with the matter ıs not directly 
mvolved, would put the weight of its authority 
behind such an inquiry, ıt should at least be able 
to command the support of the British Institute of 
Management and of leading imdustrialists, as was 
«ndicated in the discussion which followed Sir Ewart 
Smuth’s paper at the Birmingham meeting of the 
British Association 
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DECLASSIFIED WORK ON 
UNDER-WATER EXPLOSIONS 


mUnderwater Explosions 

mBy Robert H Cole Pp ix+487 
mPrinceton University Press, 
University Press, 1948) 42s net 


FEW weeks before the Battle of Britam, Sir 
Geoffrey Taylor suggested that I should attempt 
vo calculate the pressure pulse caused by the detona- 
sion of an explosive charge of TNT in water, begmning 
—with Prof H. Jones’s numerical values of the adiabatic 
the detonation products The calculations were 

e most tedious I have ever made However, after 
four months I had a curve showmg the form of the 
pulse at 50 charge-radi. For the first tame I was 
allowed to see the experimental results, a tracmg 
made by Sir Geoffrey from a specially secret Admiralty 
report, produced by Sir Geoffrey after certam formal- 
ities had been observed The agreement between 
.heory and experiment was encouraging Naturally, 

« wanted more data, and soon I was allowed to study 
wulhar’s report 

Seldom does a secret scientific document compare 
an skill, insight and language with the outstandmg 
sclentific papers of any decade, but Hilhar’s report, 
written in 1919, merits such comparison Mechanical 
ngenuity, a sound grasp of theoretical principles, and 
» wide and accurate range of experimental data in a 
aitherto almost unknown field are all there The 
‘ormal, terse and umpeccable language ın which this 
:umble scientific worker presented his results to the 
uords of the Admuralty 1s delightful Sir Ernest 
3Zowers could do no better. 

The ban of secrecy on this and many other reports 
m the same subject has now been removed, and 
2 H Cole’s “Underwater Explosions” gives a very 
ine account of the present position. The book sum- 
narizes the mam results of well over a hundred 
eports, many of them not yet published openly 
‘ree use is made of appropriate openly published 
apers and text-books The most recent papers 
aturally recerve greater attention than the early 
nes, but some of the early papers were outstandmg 
t the tıme when they were written 

The subject as left by Hilhar was physics, the 
abject as ıt now stands revealed by Cole 1s tech- 
ology The ubiquitous cathode ray tube and the 
forts of many skilful and industrious mathematicians 
ave extended the state of knowledge shown ın 
alhar’s report, but only a few striking new ideas 
ave been added 

The book 1s divided into ten chapters, an appendix, 

bibhography and an mdex The chapter headmgs 

‘e the sequence of events m an underwater 
tplosion, hydrodynamical relations, the detonation 


(Princeton, N J 
London Oxford 
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process ın explosives, theory of the shock wave, 
measurement of underwater explosion pressures, 
photography of underwater explosions, shock-wave 
measurements, motion of the gas sphere, secondary 
pressure waves, and surface and other effects The 
appendix develops some of the approximations special 
to water n the Kirkwood-Bethe theory of the 
spherical propagation of an explosion pulse 

Possibly the most mteresting sections of the book 
are those giving the theory and the expermment of 
pulsating underwater bubbles, especially when modi- 
fied by free and rigid surfaces Apparently the 
essentials of this problem were first formulated by 
an unknown exammer m a Cambridge Tripos exam- 
mation in the eighteen-fifties Butterworth, in the 
Admiralty, durmg the interval between the two 
World Wars, rediscovered the problem and worked 
out many interesting features of underwater explo- 
sions Durmg the Second World .War, Taylor, 
Herring and others made considerable extensions 
An omission which 1s slightly disappomting is that 
the chapter on surface effects does not mention 
gravity waves caused by underwater explosions In 
a purely scientific sense, the gravity waves caused by 
explosions are most interesting and give substance to 
the brillant theories of Cauchy and Poisson 

There are very few misprints in the book, but Dr. 
A B Wood’s name is mis-spelt as Ward in several 
places, both in the text and in the bibhography 

As I have stated, many of the papers on which 
Cole’s book 1s based have not yet been published 
This unfortunate situation is bemg corrected by the 
joint efforts of the United States Navy Department 
and the Admiralty. A compendium in three volumes 
on underwater explosions, contammg many of the 
reports written during 1914-48 m America and the 
United Kingdom, 1s being prepared for open pub- 
heation No known scientific fact in the fundamental 
physics of underwater explosions 1s beg withheld. 
This compendium, together with Cole’s book, will 
give a comprehensive account of the subject as ıb 
stands to-day 

Cole’s book 1s highly recommended for all physics 
and mathematics libraries on the grounds that ıb 18 
well written, substantial and novel Students and 
research workers not concerned with the subject will 
find much to mtergst them. The photographs are 
entertaiming and illustrate the theory ın striking 
fashion W G Penney 


ARCHAEOLOGY AND SCIENCE 


A Hundred Years of Archeology 

By Dr Glyn E Daniel (The Hundred Years Series ) 
344 (London Gerald Duckworth and Co, 

Ltd, 1950) 21s net. 


RCHAOLOGY ıs, in many respects, a subject 

which links the humanities with science Its 
chief aim is to deseribe the early history of man on 
the basis of the relics of his handrwork (with the 
exclusion of written records), m other words, to 
supplement history, to extend ıb back to the begin- 
nings of mankind and to develop a sort of prehistorie 
social anthropology But m addition, archxology 
seeks to trace the evolution of human technology 
and to reconstruct the ecology of prehistoric and 
early historic man In these respects ıb 1s intimately 
connected with geology, paleontology, physical 
anthropology and comparative anatomy As in the 
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‘aims of archeology, so ın 1ts methods do two funda- 
mental branches of learnmg jom In part, the 
methods are related to those of the history of art, 
in part, however, they are essentially scientrfic, for 1t 
must be remembered that virtually all the material 
on which the archeologist bases his deductions 18 
excavated from a geological context. 

As & distinct discipline, archeology 1s scarcely more 
than a hundred years old Its foundation was 
influenced by the great controversies about evolution 
and the origin of man which occupied men’s minds prior 
to the Darwmian period It germmated in the 
cabinets and museums of the classical antiquarianism 
of the outgomg eighteenth century It began to 
enlarge 1ts scope when stone tools of early man were 
found together with the remains of extinct animals 
on the Somme, in the caves of South Devon and 
elsewhere, when the Swiss lake-dwellings were dıs- 
covered and explored, and when the Danish peat- 
bogs began to yield the treasures which led to the 
establishment of the three-age system of Stone, 
Bronze and Iron All these were developments which 
occurred prior to 1850 

Dr G E Daniel has undertaken to trace from 
these beginnings the development of modern archæ- 
ology, and in particular of prehistoric archeology 
In doing so, he discusses the antiquarian background 
of archeology, the ımpact of the great development 
of geology and paleontology about the middle of the 
nineteenth century, the subsequent birth of modern 
archeology and the unfoldimg of archeological 
activities ın many parts of the world, though mamly 
in the countries adjacent to the Mediterranean Sea 
A particularly pleasant feature of the book ıs the 
treatment of the great personalities concerned, whose 
life-stomes are given Manette, Schliemann, Pitt 
Ravers and' Sir Flmders Petrie may be mentioned as 
examples 

The twentieth century ıs characterized by an 
expansion of prehistoric research, especially m 
Europe, and by the great development of the tech- 
niques of archeological exploration, excavation and 
research It 1s in this latest phase that science has 
exerted an ever-increasing influence on archeology. 
Theories of evolution and of palxoclimatology, 
methods of physical geology lıke the investigation of 
raised beaches, of river terraces and of æolian deposits, 
botanical methods lke pollen analysis and the 
identification of woods, the methods of estimating 
absolute age which are comprised by geochronology, 
have all more or less profoundly influenced the out- 
look of the archxologist Modern excavations such 
as those carried out by Prof R E M Wheeler at 
Maiden Castle ın Dorset and at the Roman trading 
port of Arikamedu ın South India are examples of 
efficient stratigraphical analysis of a sequence of 
deposits of which a trained geologist might be justly 
proud In the field of exploration, aerial photography 
has come to the help of the archeologist The real 
foundations of this application of a scientific technique 
were laid by O G S Crawford, archeological officer 
to the Ordnance Survey of Great Britam The 
archeological interpretation of au photography is 
rather more than a mere analysis of topographical 
features Differences in the composition of the soil, 
and of the vegetation growmg on ıb (‘erop-marks’), 
play an important part 

The scientific worker who has an interest mn the 
origins and the unfolding of human ervilization will 
find Dr Daniel’s book profitable reading, and what 
else 1s civilization but a very complex case of animal 
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ecology, of adaptation of a peculiar species of mamma jaa 
to a variety of environments ? Admittedly, the book 
is written from the angle of the prehistoric arche- 
ologist, not from that of the scientific man, but ıt 16 
a good thing to have a definite pomt of view m 
syntheses of this knd No doubt another author 
would have written a different book. It is to the 
credit of Dr Daniel that he has succeeded in dealing 
with so much matter that this work will be useful as 
a source-book to all those who are interested or 
become involved m the developments of archæology 
F E ZEUNER 


AN INTRODUCTION TO 
NEWTON 
Isaac Newton 


By E N da © Andrade (Personal Portraits Series 
Pp 111+8 plates (London Max Parrish and Co 
Ltd , 1950) 6s net 


ROF. E N va ©. ANDRADE’S book, “Isaa 

Newton”, 1s the third ın the sertes of “Persona 
Portraits” written by distingmshed contemporary 
authors and published by Max Parrish and Co 
each of the selected authors bemg mvited to write 
about the person whose life has most deeply inf 
enced him In conformity with the general plange 
the series, Prof Andrade tells ın a short prologue hi 
reasons for making Newton his choice how, as ¢ 
boy, he found ın Newton the “leader of Those Whi 
Know, as agaist Those Who Write or Those Wh 
Play Cricket”, how, at the unrversity, his enthusiasn 
revived through readmg extracts from Newton 
works m Preston’s “Light? He explains that hu 
aim in the present book has been to set down what 
he himself when young would have hked to know 
about Newton. 

To convince the reader that Newton 1s one of the 
great heroes of humanity, Prof Andrade begins by 
showing the esteem in which Newton has been hek 
by famous men of science, past and present, at home 
and abroad This 1s followed by an account of hi 
early life and of the great discoveries made befor 
he was twenty-four the calculus, the compositior 
of white light, the law of gravitation So that thi 
magnitude of Newton’s innovations may be properly 
appreciated, the position of science ın 1665 ıs reviewed 
and ıt is shown how Newton’s approach to scientrfir 
problems differed from that of his predecessors 

Prof Andrade then goes on to describe Newton's 
later work ın optics the reflecting telescope, which 
he not only designed but made entirely himself, ever 
to the preparation of the alloy for the metallic mirror 
the first published paper (February 1671/72), ın whict 
the famous exper:ments on the composition of whit 
light were described, the criticism ıt provoked anc 
the unfortunate effects of this criticism, especially 
Hooke’s, on Newton’s attitude to publication Iz 
connexion with Newton’s second paper (1675), w 
which what is generally known as his corpuscula: 
theory of light 1s set down, Prof Andrade points ow 
that though Newton considered light to be “possibly” 
a stream of small swift particles of various sizes, ye 
mn his theory of “fits of easy reflexion and easy 
transmission” he gave to light periodic properties jus 
where the wave theory has to mvoke them Som 
account of the “Opticks” and its famous “Queries’ 
1s included here, though this work was not publishec 
until considerably later. 
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The next period (1675-99) saw the publication 
of the “Principia” (1687) Enough is said of the 
sontents of this great work to give the reader some 
‘dea of what 1t achieved 

In 1699 Newton was appomted Master of the 
Vint, “his periods of mtense devotion to science at 
an end”, The story of the remaiming years of his life 
s followed, ın the last chapter, by an understanding 
wd sympathetic estimate of his character 

The prologue rather suggests that this book 1s 
ntended for “the young”, certainly Newton’s work 
& presented shorn of all, or nearly all, 1ts difficulties 
tt 18, however, as a valuable and scholarly mtroduc- 
10n, not only to Newton and his work, but also to 
he whole of this important epoch ın the history of 
cience, that the book 1s recommended to young and 
sot-so-young alike N H pe V Hearecore 


ANIMAL BEHAVIOUR 


Nıld Antmals ın Captivity 
3y Dr D Hediger Translated by G Sircom. Pp 
x+207+17 plates (London Butterworths Scien- 
fic Publications, Ltd , 1950) 35s net 
HE study of the behaviour of wild animals ın 
— | captivity has hitherto received comparatively 
le attention, and Dr D Hediger’s “Wildtiere in 
jefangenschaft’’, published ın 1942, was the first 
attempt by a tramed zoologist to collect information 
an the subject An English translation of this work, 
evised and brought up to date, has now appeared 
nd will be welcomed by all mterested in animal 
sechaviour The author, director of the Basle Zoo- 
ogical Gardens, has had a wide experience of animals 
oth in captivity and in the wild, to which ıs added 
knowledge of anımal psychology The result 1s an 
uthoritative treatise which may help to correct 
ome of the mistaken notions concerning animals ın 
aptivity, usually the result of an anthropomorphic 
‘pproach to the subject 
A proper appreciation and understanding of life m 
aptivity must obviously be based on a careful study 
f life in the free state, yet ın the case of most species 
his information 1s very incomplete, especially ın such 
mportant details as territorial requirements It 1s 
enerally assumed that ın Nature animals enjoy 
nlimited freedom of movement, but this is far 
‘om the truth, since the majority of them are not 
nly restricted to certain geographical areas but also 
> particular habitats, and in addition their dıs- 
bution ıs dependent on relations with other 
scupants of the territory The author shows that 
y attention to such details 1t 1s usually possible, 
ren within the restricted area of a zoological garden, 
» meet the physiological and psychological 1equire- 
ents of most species 
The quality of the environment 1s shown to be of 
e greatest 1mportance for the welfare of animals, 
id many interesting examples are given of the 
quirements of different species ın captivity These 
ay be fundamentally different from the human idea 
comfort, as, for example, in the case of the loris, 
ycticebus coucang, which prefers 1ts cage to be 
aked with 1ts own urme Apart from the physical 
rroundings, the biological environment 1s of equal 
portance, for some animals prefer to lrve ım close 
dily contact with other individuals, not necessarily 
the same species On the other hand, some animals 
fer to ke at some individual distance, and do not 
srate physical contact except during reproduction 
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Special attention 1s devoted to the problem of 
food and the necessity of providing a reasonably 
varied diet, together with the tummg and method of 
food presentation Another section 1s devoted to 
breeding, and details are given of the author’s 
method of breeding hares by the use of a double 
cage whereby the animals are changed over every 
two days, thus ensuring that their quarters are kept 
thoroughly clean This ıs necessary smee young hares 
are particularly susceptible to coceidiosis and become 
reinfected if they remain ın one place for more than 
two days The relationship of animals with man forms 
the subject of an interesting chapter m which the 
question of the traming of animals 1s discussed , this 
1s considered by the author to correspond m some 
respects with sport and athletics in man 

Dr Hediger’s book will be imvaluable to all 
interested ın the proper care of animals in captivity 
and their behaviour EDWARD HINDLE 


RETINAL RESPONSE 
Optique physiologique 


Tome 2 Lumière et couleurs Par Prof Yves Le 


Grand Pp 490 (Pams Editions de Ja Revue 
@Moptique théorique et instrumentale, 1949) 1600 
francs 


HE first volume of Prof Y Le Grand’s treatise 
on physiological optics dealt with the eye as an 

optical instrument, the eye as a receptor of radiant 
energy forms the theme of this second volume The 
subject-matter mcludes the appreciation of bright- 
ness and colour, the spectral lummosity functions, 
colour-matching and the principles of colorimetry, 
brightness and colour thresholds, visual adaptation, 
the photochemistry and electrophysiology of the 
retina, theories of colour vision and colour anomalics 
—the whole being treated from the physicist’s pomt of 
view, that 1s to say, attention bemg concentrated on 
results and conceptions expressible mm quantitative 
terms 

The author’s aim has been to produce a book which, 
while contributing to the subject, should also have 
instructional value He has, in fact, included a number 
of problems (with their solutzons) which bring out 
further implications or applications of the primerples 
discussed This feature 1s of a piece with the critical 
approach to the subject, which 1s in evidence through- 
out—and how much the more speculative develop- 
ments of this subject need a critical approach The 
result, m My opinion, 1s an account of the highest 
excellence—Iucid, sound, terse, with an occasional 
half-humorous, half-sardonic comment to provide a 
touch of seasoning Prof Le Grand appears to have 
no particular theoretical axe to grind, and his analysis 
of current theoretical trends, while perhaps unhkely 
to satisfy completely the respective protagonists, 
should prove invaluable to the student 

In a very few places conclusions are reported which 
are no longer accepted, for example, the estimate of 
ten chromophore groups to & visual purple molecule 
(p 366) But my mam complamt—a minor one— 
concerns the references, although some 160 of these 
are listed ın full at the end of the book, there are 
many more ın the text identified only by a name and 
year It would be helpful if the full references, at least 
for the more recent papers, could be given m a future 
edition, or perhaps as an addendum to the third 
volume which Prof Le Grand has promised us 

W S Srizzs 
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The Electronic Engineering Master Index 

A Subject Index to the Contents of Electronic and 
Alled Engmeermg Publications prmted throughout 
the World from January 1947 through December 
1948 Pp xm+3839 (New York: Electronics 
Research Publishing Co , Inc., 1950) 19 50 dollars 


HIS book is the third of æ series covering 
electronic and allied engmeermg literature pub- 

lished throughout the world from 1925 onwards It 
contains a cumulative mdex by means of which all 
entries pertammg to & given subject, whether they 
appear in this or m the earlier volumes, may be 
rapidly located The present volume contains more 
than 18,000 entries taken from 230 major publications 
issued durmg 1947 and 1948, meluding 5,500 elec- 
tronic and allied patents issued by the United States 
Patent Office In addition, there 1s a bibliography 
of engineermg books, but this is limited almost 
entirely to books published ın the United States, 
although the editor expresses the hope that sub- 
sequent editions will melude the books of all the 
technical publishers of the world 

The system employed in the ‘Master Index” 1s the 
simple one of classification ın alphabetical order of 
main subject headimgs with sub-headıngs where 
necessary, for example, “ACOUSTICS” ıs followed 
by “ACOUSTICS, Electrical Analogies”, ‘“ACOUS. 
TICS, Electroacoustics”, “ACOUSTICS, Hearmng”, 
ete As one would expect, with such a system & given 
entry may appear more than once ‘Thus, some of 
the entries under “AIRCRAFT Direction Fimders” 
also appear under “DIRECTION FINDERS” Those 
entries which do not so appear seem to be of lesser 
importance, but m any event they are readily found 
if the user first consults the cumulative subject mdex, 
where he finds the numbers of all pages on which 
appear entries relating to direction finders In some 
eases the classification may be a little surprising ; 
thus articles on diversity reception are listed under 
the headmg “RECEPTION, Selectivity”, but agam 
use of the cumulative subject mdex ensures that the 
references are not missed Cross-referencing 1s not 
dictated solely by the wording of the title, thus, an 
article entitled ‘Dipole with unbalanced feeder” 
appears under “ANTENNAS”, and also under 
“TELEVISION, Antennas”, since, as reference to 
the article shows, ıt 18 concerned with a form of 
antenna commonly used for television reception 

The book should be of great value to workers m 
the electronic field, and particularly to documentation 
units and patents departments 


Boron Trifluoride and its Derivatives 

By Prof Harold Summons Booth and Prof Donald 
Ray Martin Pp 1x+315 (New York John Wiley 
and Sons, Inc , London Chapman and Hall, Ltd, 
1949) 40s net 


Ta chemistry of boron trifluoride has progressed. 
rapidly durmg the past twelve years, and a 
monograph on this subject 18 very timely 

The preparation, analysis, physical and general 
chemical properties of boron trifluoride and the 
fluoroborates are dealt with concisely and adequately 
The key sections of a book on boron trifiuoride must, 
however, be those dealing with its use as @ co- 
ordinating agent and ın catalysis, and it 1s this part 
which 1s most open to criticism. While it 15 clear 
that the authors have covered the literature ın detail, 
they make little attempt to present a critical, balanced 
and correlated account of the vast amount of pub- 
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lished work, good, bad and mdifferent The m 
value of the monograph thus hes m the bibliogray 
of almost a thousand references gomg up to Janu 
1948, the patent hterature, ın particular, has b 
thoroughly surveyed and indexed The majority 
the errors m the monograph are small and obvio 
1b 18 to be hoped, however, that a later edition ` 
mclude the evidence which refutes claims to h 
prepared compounds of argon and boron trrfluor 

Merely by reading this book, one can see mi 
topics for fundamental research on the chemistry 
co-ordination compounds, and for the further ust 
boron trifluoride as a catalyst The task of collect 
all the relevant data can have been no easy one, | 
the authors are to be congratulated on producin 
book which, if not stimulating, 1s thought-provok 
and mvaluable to those mterested ın. co-ordinat 
or catalysis. R N HASZELDIN. 


An introduction to Electronics 
By J Yarwood Pp 1x+329 
and Hall, Ltd, 1950) 28s net 


‘HIS book was primarily written for use 
physics and engineermg students, either pi 
graduate or at the universities, who are findin, 
knowledge of electronics of increasing importance 
their work and in preparing for their final exami 
tions It does not pretend to contam original we 
but the author has succeeded m presenting his sub] 
in & very lucid and logical manner, so that the bi 
can be read with interest not only by students | 
also by all new workers in the electronics field 
In the preparation of his subject-matter, Mr 
Yarwood has successfully drawn on his experience 
a lecturer on this subject to technical college studer 
He has treated the subject from a physicist’s rat: 
than from an engineer’s point of view, and has bi 
careful to avoid getting involved ın detailed deser 
tions of engineering applications of the principles t) 
im general he so admirably describes The first 4 
chapters on basic electronic theory, meluding fun 
mental electricity and magnetism and alternatr 
current theory and the emission and motion 
electrons, form an excellent introduction to ` 
operation of thermionic valves and their uses 
amplifiers, oscillators and modulators Other chapt 
describe the operation. of photo-electric and catho 
ray tubes, electron optics and the electron microsco 
and the operation of ultra-high-frequency devi 
including the magnetron and the klystron 
A chapter on contact rectifiers and amplifiers wo 
be a useful addition, but otherwise the book 18 a v 
good “Introduction to Electronics”. L E Ryati 


Insect Life 
By Arthur Smith (Puffin Picture Book 66) Pp. 
(Harmondsworth Pengum Books, Lid, 1950) 


OONER or later ıt was mnevitable that one of 1 

popular Puffin books for children should d 
with insect life. This has been prepared by Arti 
Smith and mamtains the generally high standard 
its predecessors The treatment of each msect 
family of insects usually begins by consideration 
1ts better-known characteristics—the chirping of 1 
grasshopper, the long proboscis of the hazel-r 
weevil, the ‘cuckoo spit’ of the frog-hopper—a 
details of life-history and anatomy are given af 
the young reader’s attention has been caught Nea: 
every example chosen ıs beautifully illustrated 
photogravure and can scarcely fail to capture t 
interest of anyone who opens the book 
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ROYAL INSTITUTION* 


By RALPH CORY 


Librarian of the Institution 


OR one of the staff—one of the “working staff” 
as Sir James Dewar used to call us—to be asked 

to give a Friday Evening Discourse 18, I think, quite 
without precedent and I am very conscious of the 
honour the Managers have conferred on me im inviting 
me to give a talk about my fifty years in the service 
of the Royal Institutzon 

According to tradition, on one occasion many years 
ago, a Friday Evening lecturer had a sudden attack 
of stage fright at the last moment and, bemg un- 
attended, fled. Fortunately, Faraday was present 
and stepped mto the breach So that there should 
be no recurrence of a similar catastrophe, every 
Friday evening someone waits outside with the lec- 
turer to ensure that he enters this theatre as the 
slock strikes For many years that has been one of 
my duties, but to-night the position has been 
reversed and I have been the guarded one, I can 
assure you I have every sympathy with Wheatstone, 
the one that ran away 

The fifty years of which I am to speak began on a 
dull February afternoon in 1899 when I turned mto 
Albemarle Street for the first tıme m search of the 
Royal Institution, then totally unknown to me 
Qutwardly the buildmg appeared very much as it 
loes to-day, the street perhaps was a little different, 
with gas lamps and cobble paving; of course, all 
vehicles were horse-drawn , and for some years after 
[ came the lecture syllabus bore a request that 
‘Coachmen may be ordered to set down with their 
10rses’ heads towards Piccadilly and to take up 
iowards Grafton Street” But if the Institution has 
10b changed, many of its neighbours have—or even 
sompletely disappeared, as ın the case of St George’s 
Jhapel Brown’s Hotel, however, ıs unchanged, and 
n this connexion I would like to yump forward a few 
rears for a moment to the early days of the Second, 
World War The British Council proposed to produce 
» documentary film for circulation abroad which was 
walled “Men of Science” It told the story of Davy 
wud Faraday, and the Managers of the Institution 
lowed the relevant scenes to be shot ın the Theatre 
md the Library JIneidentally, the script described 
faraday’s first meeting with Davy and ıt was pro- 
,0sed to show Faraday coming to the Institution in 
esponse to Davy’s letter This occurred in 1813, 
md when the producer learnt that the Cormthian 
‘olumns outside the Institution—copied from the 
Cemple of Antonio in Rome—were only added by 
he architect Vulhamy ın 1838, ıt was decided that 
3rown’s Hotel probably most closely resembled the 
mgmal exterior of the Royal Institution, so one 
norning, with police holding up the traffic, an excited 
‘araday, played by Walter Hudd, dashed into the 
Jotel, with Davy’s letter prominently displayed ın 
us hand Other scenes showed Faraday bringmg his 
vife (played by Nova Pilbeam) mto the Library and 
f both Davy and Faraday lecturing, and also the 
Vheatstone incident It was a strange week in the 
ife of the usually sedate Institution, but not without 
ts interest and excitements 

But to go back to 1899 I had answered an adver- 
isement m The Temes for an “Assistant im the 
)ffice”, and getting no reply was advised to call 


* Substance of a Friday Evening Discourse at the Royal Institution 
n November 17 


To a callow nervous youth the Institution looked 
rather awe-inspiring, and I well remember ıt was with 
some trepidation that I pushed open the swing doors 
and entered this building for the first tıme In the 
old entrance hall Brewster, the hall porter, sat by the 
foot of the stairs He had a bushy black beard and 
for uniform wore an evening dress coat with large 
brass Royal Institution butions I asked a little 
nervously 1f I could see the ‘‘Assistant Secretary”— 
I did not know his name then Fortunately he would 
see me, and I was shown into the office and I had 
my first meeting with Mr Young The upshot of 
that short interview was my engagement as “‘Assist- 
ant-in-the-Office” at a salary of 15s a week paid 
monthly by cheque 

Many of you will remember Mr Young—quiet, 
reserved and rather shy , we always worked together 
im perfect harmony, probably due more to his toler- 
ance and patience rather than to my efficiency 
like Faraday, he was a Sandemanian m religious 
behef, and I believe he spent his holidays preaching 
for country mimusters ‘Young told me that he was 
probably the last lnk ın the Institution with Faraday, 
and while he could not honestly say he knew Faraday, 
he must have seen him, because he was a frequent 
visitor to his home, although at the tıme Young was 
too small to remember him 

Before I go on to speak of people and events, I 
should lke to run through the rooms and libraries of 
the Institution as they were when I first knew them. 
The Newspaper Room was not quite so comfortable 
as 16 ıs to-day The Library was much more severe 
than the present room, although the furniture 1s 
much the same ‘The two tunnel-like doors at the 
end led mto the Long Library and Writing Room , 
they were cut through m 1896 when Dr Mond 
founded the Davy Faraday Research Laboratory 
and gave these two rooms as an extension of the 
Library The Library lighting was crude but efficient 
—the casing on the ceilimg 1s not all wired, much of 
1t bemg added for the sake of symmetry When a 
few years later a semi-indirect system was installed, 
to avoid damaging the ceiling, the casmg and ceiling 
roses were not removed, this led an American 
visitor to comment to me on the curious but striking 
decoration of the ceiling The Ante-room was a little 
smaller than the present one On the first floor also 
are the two new libraries I have already referred to 
The Long Library was furnished with five large 
tables, and when later I was appointed assistant in 
the Library I had to fill these with exhibits each 
Friday evening On the occasion of the first cen- 
tenary, an exhibition of the historic apparatus of 
Davy and Faraday was arranged ın these Libraries, 
and at the close of the exhibition ıt was decided to 
keep the apparatus on permanent exhibition m cases 
mounted on the mantelpieces The big Spottiswood 
induction coil which gave a spark of eighty-two 
inches 1n air, piercing plate-glass three inches thick, 
was also here This coilis now in the Science Museum 
The Writing Room has changed but little , additional 
shelves only have been erected on either side of the 
doorway In 1899 the Managers Room was at the 
extreme north end of the building, where the present 
emergency staircase leads to the street It was a 
long narrow room with only one wmdow There was. 
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a second door which led to the Model Room Above 
this door was @ promment remmder—which the 
Chairman could not fail to see from his seat—of the 
date when the renewal fines for the Conduit Mead 
leases were due, if notice of the Institution’s 
intention to renew any of these leases was not given 
on. the due date they were hable to lapse The Rum- 
ford stove, surmounted by a bust of Faraday, was a 
curious fixture When once the fire was alight, the 
stove functioned very efficiently, but the porters 
found ıt very tricky to start The flue ran diagonally 
behind the books and at the lower corner there was 
a movable iron trap I have frequently seen the 
porter Halford soak a handful of cotton waste with 
methylated spirits, remove the trap, ight and throw ın 
the flaming waste, thus creating a draught and induc- 
ing the fire to burn—a risky proceeding perhaps, but 
certainly effective I cannot help feeling that ıt was 
unfortunate that this stove was not preserved at the 
tıme of the reburldmg, as 16 wes an mteresting relic 

June of 1899 was the first centenary of the In- 
stitution and, new-comer as I was, I was at once 
plunged mto the preparations for ıts celebrations 
under the dynamic personality of Prof J Dewar, as 
he was then, so there was no time for slacking The 
first commemorative lecture was given by Lord 
Rayleigh, at which the Prince of Wales took the 
chair. Dewar gave the second lecture, which was 
very fully illustrated by expermments 

This would seem a good point for me to say a 
little more about Dewar, under whom I served for 
nearly twenty-five years At that time he worked 
principally ın the then “New” Laboratory This led 
off the older Chemical Laboratory which, when I 
first saw ıt, was not what I had always imagined a 
chemical laboratory to be The gas engines and 
coiupressors of the liquefaction plant gave 1t far more 
the appearance of an engine room The complicated 
and enormous machimery were in striking contrast 
to the compact apparatus which will do the same 
work to-day The New Laboratory was added m 
1896 by Dr Mond when he endowed the, Davy 
Faraday Laboratory It 1s now occupied by the 
workshop Dewar’s principal assistant was a brother 
Scot, Robert N Lennox, who was an engmeer and was 
largely responsible for the design of the compuessors 
and liquefaction plant Hus colleague and Dewar’s 
second assistant was Mr Heath, who was also 
responsible for the lecture demonstrations. He was 
succeeded on his retirement by Mr Green, who 
retired only recently It 1s a tragic comeidence that 
both Lennox and Heath lost an eye through ex- 
plosions ın the Laboratory 

Dewar has been variously described by his bro- 
graphers, and he certamly was inclined to be i1rascible 
and excitable, but he had a magnetic personality 
and there was a something about him which far out- 
weighed his frequent petulant outbursts His one 
over-riding obsession was the Royal Institution, and 
for him ıb mattered not who or what went to the 
wall so long as his beloved Institution survived. I 
always found him very ready to listen to any reason- 
able argument, but he would not tolerate the shghtest 
familiarity When he received his knighthood, on 
meeting him in the Library I congratulated him ag 
“Sır James” and was promptly told, “Not so much 
of the Sır, Cory” Incidentally, I was given a crisp 
£5 note—enormous largesse ın those days—with 
which to celebrate his honour in due and fitting 
manner Dewar had a habit of humming—more or 
less tunefully—as he went about the buildmg, which 
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gave the staff ample warnmg of his approach 
Promptly every morning at half past ten we would 
hear the door shut and then his humming growing 
gradually lower as he came downstairs His first 
visit was mvariably to the office to discuss with 
Young any correspondence and affairs generally. 
Dewar certainly kept a finger on the pulse of the 
Institution and knew exactly what was happening in 
every department 

Dr Ludwig Mond, the founder of the Davy Faraday 
Laboratory, was a great personal friend and fre- 
quently visited Dewar He was a generous benefactor, 
and Dewar never appealed to him in vain Mond 
found the stairs up to the flat rather trymg and he 
paid for the installation of our first lft He would 
not trust a suspended lıft, and so a shaft had to be 
sunk to the same depth as the height to the second 
floor ın order to take the ram I remember later 
there was some complamt about the lift which the 
company disputed, and a representative called to see 
Dewar about ıt Dewar came down and greeted him 
very cheerily ‘‘Good mornmg—sit down, sit down” 
I retired discreetly through the sliding door and soon 
I heard Dewar’s voice getting louder and louder and 
his fist haramermg out his pomts on the desk A 
few moments later a very subdued engineer emerged, 
and when the man had gone, Sır James turned te 
me and said “Cory, I’ve told that gentleman some- 
thmg—I’m not sure ıt wouldn’t be actionable” But 
at any rate we got what we wanted, 

The outbreak of the First World War made ıt 
difficult to carry on the engmeermg work involved 
ım the low-temperature investigations, and Dewar 
turned, as he said—‘“to something cheap—soap” 
His big bubble lasted many weeks It was kept ın 
the basement, and last thing each night Dewar would 
go down to take the readings Ho told me how the 
little Instztution cat would sit on the top of the step 
ladder and watch, fascinated by the changmg colours 
of the bubble Unfortunately the cat was killed in a 
hft accident, much to Dewar’s grief 

No doubt Dewar was a very active personality. 
Passing through the library one day he found a Dr 
Forbes sittmg there reading ‘Hullo, Forbes, how 
are you ?” he said “Oh”, said Dr Forbes, “as well 
as I can expect to be at my age” “At your age”, 
said Dewar, “how old are you 7” “Well, PI soon be 
seventy”, said Forbes “Seventy”, said Dewar, giving 
him a slap on the back that nearly made him col- 
lapse ‘‘You’re only a boy Look at me—I’m eighty” 
And he went out humming an mdistmguishable air 
I am glad that my last recollections of Dewar are 
happy ones Just before Easter ın 1923, Young was 
ill and I was doing the office work As I was leaving 
one evening the hall porter handed me a telegram 
from Prof H A Lorentz, of Leyden, raising some 
query about a Discourse he was to give later in the 
year My first impulse was to put ıt ın my pocket, 
but on second thoughts ıt occurred to me that if I 
left 1t until morning, Dewar would say, “Why wasn’t 
I shown this last night ?” So I went upstairs and 
found him ın the drawing room ın front of the fire— 
it was a cold March evenng—with Lady Dewar, a 
tea table between them I showed him the wire and 
he immediately began to dictate a reply—but broke 
off and said, “No, it’s getting late—we can’t do 
anything about 1t to-night, see me m the mornmg— 
get along home—good might” I did not see him 
alive again He worked ın the laboratory later that 
evening and im the early hours of the following 
morning had a stroke from which he never recovered 
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The staff paid their last tribute to him at a simple 
funeral service m his study, conducted by his old 
friend Canon Carnegie 

Sir James Dewar was succeeded as resident pro- 
fessor by Sw Wilham Bragg, under whose direction 
the Institution became even more popular The 
twenty years or so when I served here under Sir 
Wiham Bragg were, I think, the happıest of all, 
and I know that every member of the staff here 
would cheerfully give of his best for him 

My memory ıs a httle vague as to which was 
actually the first Friday evening I attended, but I 
do remember Young telling me that if I had evening 
clothes I should wear them, but he added, “Don’t 
make yourself too conspicuous” My feelings that 
first evenmg may be imagmed, but I survived 

The assistant librarian in 1899 was Herbert Fyfe, a 
young brother of Sir Hamilton Fyfe—and I used to 
relieve him in the Library erd in this way got some 
msight mto 1ts working When Fyfe resigned m 
1902 to take up journalism, Young told me that 
when the Managers expressed the opmion that I was 
rather young for the post, he had poimted out to 
them that I would know more about the Library 
than a newcomer, and they agreed to grve me three 
months trial as assistant ın the Library 

Now a word or two about what Dewar used to 
call the ‘‘working staff” He drew up an elaborate 
code of rules for this “working staff”, which all had to 
sign If, however, anyone was guilty of an offence which 
was apparently not covered by the rules—as occasion- 
ally happened—the rules were promptly altered to 
meet the case, and we all had to sign the fresh code 
I do not know how many I signed at different times 

I have already mentioned Brewster, the hall 
porter There were two other porters Halford, 
who succeeded Brewster as hall porter and who will 
be remembered by many to-day, and Lloyd, with 
the long patriarchal white beard Hoe was the resident 
porter and slept on the httle truckle bed ın the 
office. Richard Fowler was the house carpenter 
Dick was a great character, completely absorbed in 
the Royal Institution, and ıt was generally believed 
that he knew every brick and the run of every pipe 
and wire in the building He was gruff in manner at 
first but one soon got used to him >It was quite 
entertaining to hear him in an argument with Dewar, 
and he usually came off best 

The honorary secretary in 1899 was Sir Frederick 
Bramwell, a civil engmeer and a jovial and typical 
Victorian A bust of him by Onslow Ford was 
presented to the Institution by the Managers and 
some friends in 1902 It stands ın the old Entrance 
Hall, and if you will look closely you will see that 
the right eyebrow 1s, as Sir Frederick put 1b, ‘cocked 
up”. At the meeting at which the bust was presented, 
Sir Frederick said that he criticized this feature to 
the sculptor, who only referred him to a looking- 
zlass, and, said Sir Frederick, “when I looked more 
slesely ın the glass I found to my surprise that Ford 
was right” Bramwell retired in 1900 and was suc- 
seeded by Sir William Crookes, who was an excellent 
secretary 

For twenty-five years of my service the treasurer 
was Sir James Crichton Browne, one of the out- 
ttanding personalities of the period When I con- 
rratulated Sir James on his nmety-fifth birthday he 
aid “This morning the Evening Standard rang up, 
ut you know I’m rather deaf and my wife answered, 
md said the newspaper would hke my impressions 
f old age. I told Lady Crichton Browne to say to 
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the Hvening Standard that I hadn’t any——I’d never 
experienced it”. And truly, mcreasmg deafness 
seemed to be the only evidence of approaching old 
age I remember at the end of a general meeting, 
when members have the opportunity of raising any 
matter they wish, one member stood up and made 
some criticism or complaint Sir James, who was in 
the chair, listened courteously and gravely, and when 
the member sat down he said “Thank you-—the 
Managers will consider what you have said”, and 
then later, as the meeting closed, he turned to Young 
who was sitting beside him and whispered, “What 
did he say, Young ?? On another occasion when I 
was ın the office, Sir James Crichton Browne, who 
had been upstaus with Dewar, came mto the office 
and said, “You know, Cory, Sir James 1s getting old 
and I have to watch his actions very closely” He 
was followed some time later by Dewar, who made 
an almost identical remark about the other “Sir 
James” Crichton Browne was a most faithful 
attendant at the Friday evenmg meetings and was 
most frequently in the chair Although deaf, he 
would sit through the lecture almost without moving 
in just the attitude depicted ın the picture ım the 
Ante-room of a Friday Evenimg Discourse 

I have known many Fullerian professors of phys- 
1ology, who only hold office for three years, and some 
of them stand out in my memory The first I knew 
was Sir Ray Lankester—not unlike Dewar in dıs- 
position, but I thnk more surly In addition to 
lantern slides he used to illustrate his lectures with 
numerous large diagrams He would make Halford 
cover the Ante-room floor with them and give 
directions how he wanted them hung on the baize 
curtains on each side of the screen When he wanted 
to refer to them m his lecture he would say suddenly, 
“Give me the stick” We had no optical pomter 
in those days and the long pomter would be 
handed to him When he had made his point the 
‘stick’ would be waved about, seeking some place to 
put ıt down, to the danger of the eyes of the occupants 
of the front row—and Halford would dash forward 
to retrieve ıb Prof Stirling, of Manchester, was 
another character tall—:mmaculately dressed— 
frock coat and flowing black bow tie and ‘pince-nez’ 
on a narrow black ribbon He would frequently send 
Young a post-card on the morning of his lectures, 
with a hst of live-stock—rabbits and rats, ete — 
which he wanted to illustrate his lecture m the after- 
noon Halford was usually sent off to search the 
Seven Dials where, then as now, many animal shops 
were to be found The rabbits often did not survive 
the lecture, and made the maim dish for the porter’s 
dinner on the followmg day Stirlmg made a practice 
of keeping all his slides until the end of his lecture, 
when he would run through them, describing each 
one His timmg was amazing, and he invariably 
brought down the pointer from the last slide as the 
clock struck 

You are all, of course, very familar with the 
famous Christmas Lectures adapted to their “Juvenile 
Auditory” I remember that I was very much m- 
pressed by the first course I heard at Christmas 1899, 
namely, “Fluds ın Motion and at Rest”, by © V 
Boys Those who knew him will realize that the lec- 
tures did not suffer from the lack of demonstrations 
Astronomy ıs perhaps one of the most difficult 
subjects to illustrate by expermments, certainly more 
so than physies or chemistry , but lecturers hke Sir 
Robert Ball and Prof H H Turner always succeeded 
in making the subject most attractive Turner 
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delivered several courses of Juvenile Lectures, and m 
one of them he proposed to ulustrate the discovery 
of the planet Neptune by Le Verner by means of a 
short play Dewar was very much opposed to the 
idea as bemg too theatrical, but Turner was 
insistent He chose his cast from children m his 
audience at the first lecture and rehearsed them m 
the Library in the short play he had written. At 
the lecture the story was thus told in dramatic form 
by the young actors all mn costume and it was @ 
great success 

For two courses this lecture room has become 
almost a zoo ın miniature Sir Peter Chalmers 
Mitchell, when secretary of the Zoological Society of 
London, lectured on the “Childhood of Animals”, 
and many young anmals were lent by the Zoo as 
exhibits I remember specially his pet jaguar, which 
was brought to the Institution ın a laundry basket 
He was a friendly cub and was given a dish of milk 
on the lecture table, which was lapped up quietly m 
marked contrast to the snarls and growls with which 
he tackled a piece of raw meat which followed, the 
taste of blood arousing all us savage mstincts 

In 1936 Prof Julian Huxley, who succeeded 
Chalmers Mitchell at the Zoo, had a lion cub brought 
from the Gardens for one of his lectures While 
waiting for his turn to appear, young Leo was con- 
fined ın the hft lobby off tke long library. He did 
not approve of these quarters, and when the keeper 
went to fetch him his temper was distinctly frayed 
and the keeper had considerable difficulty in piloting 
him along the corridor to the Theatre However, he 
goon settled down and after the lectwe allowed 
himself to be petted, but the keeper kept on the 
alert m the background 

Another juvenile lecturer with a sense of the 
dramatic was Prof James Kendall, who gave a 
course on “Young Chemists and Great Discoveries” 
He dehvered the latter part of the lecture on Faraday 
realistically made up and dressed to 1mpersonate the 
famous scientist, and the result was remarkably 
good In this guise he recited parts of Faraday’s 
famous lecture on the “Chemical History of a 
Candle” 

I have, of course, listened to many Friday Evening 
Discourses, some of which were above my head, 
but there are one or two which stand out m my 
memory. Sir Squre Bancroft was a very tall man 
On the morning of the Fmday of his Discourse 
he called at the Institution, complete with eye-glass, 
frock coat and top hat ` He was taken round the 
Library and also shown the lecture room and desk 
Sir Squire found the desk too low and asked if 1b 
could be raised The blocks which we still use, how- 
ever, did not meet with his approval He looked at 
them critically, then waved them away, thought a 
moment and then, “No, no, let me have some of 
those musty tomes I’ve just seen mm the Library” 
So I had to provide two or three thick eighteenth- 
century folios, on which the desk was raised to a 
convenient height 

In 1900, during Prof J A Ewmg’s discourse on 
the metals, about half-way through there came 
drifting into the theatre the sound of cheermg, bells 
and whistles I remember distinctly the quite per- 
ceptible movement among the audience and an 
audible sigh of relief—Mafeking had been relieved. 
Nobody stayed long after the lecture that evening 

Korea ıs ın the news, and in 1904 we had a dis- 
course on this troubled country by an ecclesiastical 
digmtary, the Right Honourable and Right Reverend 
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the Count Vay de Vaya and Luskod He created € 
distinct sensation by appearmg m the lecture room 
arrayed in his gorgeous episcopal robes of scarlet anc 
purple I can still remember Dewar’s face when hx 
first saw the vision, and for once he was at a loss fo: 
words The discourse was just as picturesque 

Imperial defence is a subject perhaps a httk 
removed from the objects of the Royal Institution 
but the Theatre was crowded out to hear Lord Roberts 
talk about ıt ın 1906 and utter his words of warning 
of the German menace, so soon to be fulfilled A 
few years later Captain Scott spoke of his fears fo) 
his fortheommg Antarctic expedition, from which he 
was never to return 

The earliest expermments ın radio and the develop. 
ment of the thermionic valve were also describec 
here, by Marcon: and Fleming At one of his dis 
courses Marconi was accompanied by his beautifu 
bride-to-be—the news somehow leaked out and the 
theatre was packed , but I have a, suspicion that the 
femmine part of the audience were more interestec 
in the lady than m radio 

When I was first appointed to the Library, we hac 
an MS catalogue in two folio volumes I had not beer 
assistant librarian very long before, with Mr Young 
we started a shelf-by-shelf check of the Library anc 
made out slips for every book From these slips ths 
present card catalogue was afterwards prepared anc 
replaced the cumbersome two-volume MS catalogue 
The actual work of writing and arranging the cards 
was not started until after the outbreak of the Furst 
World War and I had been given leave to rejom my 
Territorial] regiment, so that I actually did not have 
any part in the work If I had, I like to think that 
little slips lıke entering Savage Landor’s book, “Gemes 
of the East”, under “Jewellery” would not have 
occurred, the book, of course, deals with the 
Philippines 

Dr Rushton Parker was, I think, the most 
voracious reader we ever had He was a retired 
medical man from Kendal, a bachelor, and was 
m his armchair promptly at the same time every 
morning with amazing regularity, and he stayed 
reading until 1030 each evenmg His reading ran 
in eycles—he would have a spell of archeology, then 
switch perhaps to natural history, to be followed 
later by biography and so on From the libranian’s 
pomt of view he had a very reprehensible habit of 
making pencil notes and corrections in the books he 
read These were generally very useful and well 
justified He would send a list to the author sug- 
gesting their meorporation ın a second edition and 
usually recerved an appreciative acknowledgment 
One day a member, a barrister, came to me in con- 
siderable indignation with our copy of Trevelyan’s 
“History of England” which had been so annotated 
by Dr Parker He was very irate, and to pacify 
him I said that on the first opportunity I would go 
through the book with a rubber and erase the 
offending notes “Yes, yes,” he said, “but please 
wait until I have copied them mto my copy ” 

Another member, interested m mathematics, found 
any noise, knockmg or hammernng, etc, very 
disturbing One Saturday afternoon he was read- 
ing in the Library when hammermg started near by— 
he retreated to the Long Library but it was still 
audible, so he took a chair into the lft lobby 
and shut the door In those days the door to this 
lobby had a spring lock which could only be operated 
from outside, and when he wanted to leave he found 
he was locked m About six o’clock, Halford, the 
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porter on duty, gomg round the Library and not see- 
ing the member anywhere, wondered where he was, 
and hearing heavy breathmg from the lobby opened 
the door, when a very dishevelled member almost 
fell on him, muttermg, “Thank God you’ve come” 
In hig endeavours to attract attention he had smashed 
the large plate glass window and the lift hghts and 
hammered the door with the char He was com- 
pletely exhausted when he was found. The lock was 
altered after that 
The organization of the exhibits ın the Library on 
Friday evenings has been one of my duties, and m 
the early days, when I had to fill eight large tables 
ım the three libraries, the task was frequently a 
problem, but we have somehow managed to get a 
show of some sort each evening We have had one 
or two scares One morning a diamond was missing 
I recall how anxiously the porter and I got down on 
hands and knees and went over every inch of the 
carpet, and were rewarded by finding the missing 
jewel embedded ın the pile On another night, a 
blue post office Mauritius stamp had been used to 
demonstrate how the ultra-violet light would reveal 
that this one had had a corner repaired It was, 
however, still very valuable, and 1b disappeared I 
thought ıt was gone for good, but a few weeks later 
™.,member—a very regular attendant—wrote to me, 
~ehelosing the missing stamp which he had picked up 
in a post-card folder with other cwculars When 
tidying his desk he came across ıt and promptly 
returned. ıt 
Durmg the Juvenile Lectures in 1927, soon after 
the children had left after one of the lectures, there 
was an electrical explosion ın the street, all our 
windows were blown in, the ceilmg of Faraday’s 
laboratory damaged and the vault outside set on 
fe The seriousness and the risk of panic, had the 
explosion occurred during a lecture or as the children 
were leaving, convinced the Managers of the urgency 
of mmpioving the exits and the question of security 
from fire As a result, complete rebuilding of the 
northern half of the Institution was decided on and 
this was begun m 1929 
The present Lecture Theatre was completed m 
time for the celebrations (ım 1931) of the centenary 
of Faraday’s discovery of electromagnetic induction. 
The celebrations were orgamized on a scale which 
made the 1899 centenary seem a very small affair 
Many will remember the reception of the foreign 
delegates at the Institution, the commemorative 
meeting at the Queen’s Hall, followed by the special 
“eoncert by the Symphony Orchestra under its con- 
ductor, Sir Henry Wood, who was a member of the 
Institution There was also an evening conversazione 
at the Institution, with lectures by Sir Wilham Bragg 
on Faraday’s researches, and an exhibition m the 
Albert Hall of Faraday’s orginal apparatus and 
demonstrations of the many industries that have 
grown up from his discovery 
The Second World War found me on holiday m 
Jersey, Mr T Martm, general secretary, who was 
on the reserve of officers, was called back to the 
Royal Artillery immediately, bemg sent later to the 
Instrument Production Department of the Ministry 
of Supply I returned from Jersey as soon as possible, 
crossing on the Tuesday after the outbreak of war 
In the absence of Mr Martin, I was made deputy 
general secretary and, since my assistant librarian, 
Mr Griffin, was also m the Army, I was left to hold 
the fort The basement was made a public air-raid 
shelter under the Westminster City Council, and 1t 
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can be magmed how Sir William Bragg and I had 
to cope with forms and returns For fire-watchmng 
duties we collaborated with the Bond Street Associa- 
tion, and the Institution was a fire-watching post for 
the block and was manned nightly A very well 
equipped first-aid room was organized ın the photo- 
graphic dark-room by Miss Deighton, Sir William 
Bragg’s private secretary , but fortunately she had 
no serious cases Although bombs fell unpleasantly 
near on several occasions, luckily we escaped any 
serious structural damage, but, of course, our windows 
suffered severely Sir Wiliam Bragg took a great 
personal interest in eighty to mmety shelterers each 
night and was very popular with them 

By Sr Wilham’s death ın 1942 the Institution 
suffered a very serious and grievous loss He was 
succeeded by Sir Henry Dale When the ‘doodlebugs’ 
were being showered on London, one Sunday morning 
Lansdowne House ın Berkeley Square got a direct 
lit The effect of the blast on our windows was 
disastrous, not only glass but also wooden frames be- 
ıng smashed Sir Henry Dale telephoned to me and I 
at once came up to town It was a cold, rany day and 
we were much concerned about the books on the 
window shelves in the Library being exposed to the 
rain However, Sir Henry and I took our coats off 
and, helped by my daughter who had come up with 
me, we managed to move some hundreds of books 
away until first-aid repairs to the windows made 1b 
possible to replace them 

Now my fifty years have nearly run to fifty-two 
Time will not allow me to recall all the famous men 
I have met—professors, lecturers and members It 
must suffice to say that I have seen five presidents, 
two Dukes of Northumberland, Lord Eustace Percy, 
Lord Rayleigh and our president to-day, Lord 
Brabazon—and have served under five directors— 
Sur James Dewar, Sir Wilham Bragg, Sir Henry Dale, 
Prof E K Rideal and for the past year under Prof. 
E N da © Andrade. 


THE GRANITIC LAYER OF THE 
EARTH’S CRUST 


HERE has long been a widespread belief that 
the outer crust of the earth consists of a layer of 
basalt overlying ultrabasic material and that the 
contments are slabs of granite, floatmmg in the 
denser underlying rocks Recently, this view has 
been challenged on both geological and geophysical 
grounds, so that a lively discussion was to be expected 
when the subject was debated at a meeting held ım 
the rooms of the Royal Astronomical Society on 
October 27 Prof O T Jones was in the chair, and 
introduced Dr E C Bullard, Prof H H Read, Dr 
R Stoneley and Dr P L Willmore as the principal 
speakers 
Dr Bullard began by discussing the seismological 
observations, which show that P-waves observed at 
short distances from shallow disturbances are propa- 
gated with a velocity of 5 6-6 5km /sec At distances 
exceeding 150 km the velocities observed are in the 
range of 81 +015 km/sec These results indicate 
a change of physical properties at a depth of some 
30-40 km, but it is doubtful whether there ıs an 
abrupt discontinuity, or some more gradual transition. 
Evidently, however, the lower layer ıs much more 
uniform than the rocks which appear at the surface 
In discussing whether the range of 5 6-6 5 km /sec 
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represents a layered structure or 1andom variations 
within the upper regions of the crust, Dr Bullard 
remarked that seismologists, perhaps by false analogy 
with the mesozoic structures on which their univer- 
sities are so often constructed, have usually tended 
to favour the former alternative This outlook, which 
requires that the seismic onsets should fit on to a set 
of linear travel-time curves, was excusable when any 
one earthquake provided only a few seismograms, 
but ıt produced a dangerous tendency for later 
workers to bias their readings ın favour of precon- 
ceived ideas ‘Thus, contmued Dr Bullard, in the 
case of the Heligoland explosion, Willmore completed 
the reading of his records before attemptmg any 
interpretation, while an American group “searched 
the literature’ before seeking confirmation on the 
seismograms Willmore found that little significance 
could be attached to anything other than the first 
onsets The Americans found almost exact corre- 
spondence with a multrple-laeyer hypothesis, but as 
their data had evidently been subjected to a most 
drastic process of selection, Dr Bullard did not 
‘believe ın their conclusions In Europe, America and 
South Africa the sersmological evidence for an inter- 
mediate layer 1s still quite inconclusive 

On the petrological side, ıt has been found that 
rocks of a most varied land occur under the sediments 
The commonest material ıs probably gneiss with a 
composition simular to that of gramite. The structures 
of an exposed basement complex are often ten or 
more kilometres across, and ıt would be incredible 
for such features to exist ın a thin skin, covermg 
a homogeneous granitic layer Gravity observations 
confirm that the surface variations must extend over 
most of the thickness of the crust, and it 1s probable 
that the basement rocks represent the ‘roots’ of 
worn-down mountain ranges Under the oceans, 
seismic refraction shooting reveals higher velocities 
than on continents, and the granitic layer 1s probably 
absent 

Prof Read stated that if a ‘granitic layer’ exists 
it must underlie the rocks described by Bullard The 
geological evidence for 1ts existence ıs only that the 
proportion of granite generally mereases with depth. 
Among geologists, there 1s @ survival of the idea that, 
ın exposed shields, we see the primeval crust This 
hypothesis ıs most nearly consistent with the petro- 
logy of the Brazilan shield, but remains of sediments 
can be found even there If there ıs a primordial 
granitic layer, 1t 18 necessary to explain how ıt could 
separate from à basaltic magma If not, one has to 
assume that early sediments somehow became 
granitized, and the source of the necessary acidic 
constituents has then to be explained In this con- 
nexion, Rittmann has suggested that the granitized 
materials have condensed from the early atmosphere 
On any theory, the collection of the granite into the 
continents 1s the outstandmg difficulty It has been 
suggested that the granitic crust was ruptured by the 
extraction of the moon or by the action of con- 
vection currents, but neither of these appears to be 
satisfactory 

Dr Stoneley endorsed most of Dr Bullard’s 
remarks, but thought that sexmuc refraction work 
does provide evidence for the existence, at least 
locally, of an intermediate layer It would, however, 
be naive to suggest that any such layer 1s strictly 
uniform over continental distances For surface 
waves of the Love type, ıt ıs possible to derive a 
dispersion formula for two layers of arbitrary thick- 
ness, n terms of the published velocities of S-waves 
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for the upper and intermediate layers Trial solutions 
are consistent with the relation 


27, + Ta = 65 5 km, 


where 7’, and T, are the thicknesses of the upper and 
intermediate layers, respectively A second equatior 
can be derived by consideration of reflected pulse: 
from deep-focus earthquakes The equations indicate 
that T, does not differ significantly from zero Or 
making the further assumption that the ocean floor 
is entirely basalt, ıt 1s found that isostatic equilibrium 
1s consistent with the idea that the ultrabasic layer 
extends contimuously under both oceans and con- 
tinents 

In criticizing the P* data from near earthquakes, 
Dr Willmore said that the estimates by different 
authors for the properties of the untermediate layer 
m & given region are sometimes so discordant that 
the observers cannot have been reading corresponding 
events on their seismograms Since the Second World 
War, numerous observations have been obtained from 
stations close to explosions and tremor sources, so 
that discussions can now be founded on unmistak- 
able first arrivals In north Germany, the velocities 
measured over distances between 25 and 50 km from 
the Soltau explosions do not differ significantly from 
those observed between 50 and 100 km from Heleg 
land On the other hand, if all the data are cor. 
sidered in relation to a single travel-time lme, there 
is a tendency for onsets at the shortest and longest 
distances to be early This ıs consistent with a 
general tendency for the velocity to merease down- 
wards, but gravitational and magnetic surveys have 
revealed crustal irregularities which might have 
produced a similar effect In South Africa, a similar 
tendency for waves to arrrve early at distances beyond 
120 km ıs associated with the exposure of high- 
velocity rock in the region where the onsets are 
observed Later ın the discussion Dr Bullard men- 
tioned that unpublished work ın America has also 
revealed early onsets at about 100 km from the 
source, and ıt was agreed that the balance of evidence 
favours a tendency for velocity to increase down- 
wards 

Dr Willmore mentioned the fact that most recent 
determinations of the velocity of P-waves within 
100 km of the source yield values higher than that 
of the near-earthquake Pg Wood and Gutenberg 
have suggested that high-velocity material may cover 
the low-velocity layer, but 1t 18 equally likely for the 
difference to be instrumental Short-period instru- 
ments of the type used ın tremor work might be able 
to detect waves which filter through small bodies of 
high-velocity rock, while the waves detected by 
earthquake instruments might travel with a velocity 
nearer to the bulk average Finally, ıt has been 
shown that an average value for the velocity in the 
crust can be determmed by observing the distance 
at which Pp first appears on the seismograms This 
average velocity 1s m the neighbourhood of 6 4 km. 
per sec m South Africa, so that if a low-velocity 
layer were present, 1b would have to be balanced 
by a greater thickness with a velocity of at least 
6 8 km /sec 

In the course of the discussion, various speakers 
quoted figmes to show that velocities and densities 
ın the sediments can be as igh as those m the 
granitic layer Prof © E Tilley remarked that 
basalts do differentiate mto granites on cooling, but 
he could advance no theory to cover the concentration 
of granite in the continents Prof R M. Shackleton 
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suggested that the down-bucklig of geosynclines 
might be the primary cause of granitization and that 
the presence of sediments might be meidental Dr 
G. M Lees challenged the use of such words as 
‘granitic’ and ‘ultzabasic’ to describe the undetermmed 
material between physical boundaries, and also sug- 
gested that there 1s no evidence for a difference 
between the materials of the contments and the 
ocean floor In this he was supported by a reference 
to the results of sesmic shooting at one station in 
the Atlantic, but Dr Bullard quoted unpublished 
work which indicates velocities of about 8 km /sec 
under the Pacific 


OBITUARIES 
Dr. R S. Clark 


Born in Aberdeen ın 1882 and educated there at 
the Grammar School and the University (MA, 
1908), Robert Selbie Clark had mtended to become 
a schoolmaster , but the mfluence of Prof J Arthur 
Thomson ın zoology and of Prof J W H Trail in 
botany made him a biologist (B Sc , 1911) Has first 
post, under Dr W S Bruce ın the Scottish Oceano- 

—eraphical Laboratory ın Edmburgh, turned his 
__tention to Antarctic marme life m general and 
particularly to fishes, and these two mterests domm- 
ated his scientific lıfe 

In 1913 Clark was appomted naturahst at Plymouth 
Marme Laboratory , but m the following year he jomed 
Shackleton’s ill-fated Antarctic expedition on the 
Endurance He had many vivid and amusing stories 
to tell of the hardships suffered after the Endurance 
sank in the Weddell Sea, of the Journey on the 1ce- 
pack and the months of isolation on Elephant 
Island, but his great regret was that the marine 
collections he had amassed so carefully were lost 
with the ship 

From the Antarctic, Clark returned ın 1916 to a 
hfe scarcely less uncomfortable and hazardous on 
HM mmesweepers durmg the Furst World War, and 
eventually resumed the duties of peace at Plymouth 
In 1923 he returned to Aberdeen as senior 
naturalist to the Scottish Fishery Board, and eleven 
years later succeeded Dr A Bowman as scientific 
superintendent, a post later converted mto the 
directorship of the Scottish Home Office Marme 
Laboratory Under his charge, the scientific staff of 
the Laboratory mcreased in numbers and engaged m 
a wide variety of activities lmked with the programme 
of the International Council for the Exploration of 
the Sea 

Clark himself was too critical of his own work to 
be a prohfic writer, but his papers have a permanent 
value for fishery research His earhest publica- 
tions describe some of the fishes brought home 
by the Scottish National Antarctic Expedition, his 
later work all bore upon British fisheries An examuina- 
tion of thousands of rays and skates resulted in a 
valuable and much-needed revision of the characters 
and nomenclature of the European species and their 
early stages His contmbutions at meetmgs of the 
International Council included papers of 1mportance 
on the characters and distribution of the larve of 
spring and autumn herrmg and on the mfiuence of 
the size of mesh of trawl nets in regulating the escape 
of under-sized fishes, and his analysis of the mde- 
pendent stocks of haddock ın European waters led 
to the encouraging conclusion that m any year some- 
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where in the area of haddock distribution a lucrative 
fishery would be possible. 

Clark was a striking personality, an all-round 
sportsman, who had represented Aberdeenshire, 
Hampshire and Scotland at cricket and had played 
Association football as an amateur ın the Aberdeen 
team, and who in maturer years retamed his skill as 
@ golfer and an angler His scientific activities did 
not end with his official retirement m 1948, for since 
then, at the request of the International Council, he 
had been chairman of 1ts Northern North Sea Com- 
mittee, and took an active part ın the Edinburgh 
meeting of the Council ın 1949 He died after a short 
iliness on September 29, and is survived by his 
widow, for whom much sympathy will be felt 

JAMES RITCHIE 


Mr R H Worth 


RicHarp Hansrorp WortH, whose death occurred 
on November 11, was born in Plymouth on November 
5, 1868, the son of R N Worth, journalist, geologist, 
archeologist and histoman of Plymouth He was 
educated at Plymouth High School (now Plymouth 
College) and lived in his native erty all his hfe A 
cıvıl engineer by profession, he followed his father in 
having very wide cultural interests As a geologist 
he worked on the petrology of Dartmoor and its 
neighbourhood, and, m co-operation with the Marme 
Biological Association, contributed to our knowledge 
of the geology of the Enghsh Channel by a study of 
the rocks dredged from the sea floor He also studied 
the Foraminifera 

In his professional capacity he was mterested in 
hydrology and the water flow of rivers, and for many 
years was secretary and, later, recorder for the Com- 
mittee of the Devonshire Association responsible for 
drawing up the annual statements on the climate of 
the county It 1s not possible in the space available 
to list his many activities, but Hansford Worth will 
best be remembered as the greatest authority on 
Dartmoor ın allits aspects The scientifically accurate 
and objective descriptions he made of the antiquities, 
both prehistoric and historic, will be of lasting value 
He first began to publish papers on Dartmoor m 
1889, and many of his mmportant records are to be 
found among the pages of the Transactions of the 
Devonshire Association, of which he was a past 
president He was associated with the Dartmoor 
Exploration Committee started by Burnard, Baring 
Gould and R N Worth m 1893 for the excavation 
of archeological remams, and m 1897 succeeded his 
father as secretary of the Association’s Committee on 
Barrows, later becoming recorder He issued full 
descriptions of the sixty-one stone rows, & class of 
monument ın which Dartmoor is particularly meh 
His evidence that ther omentation had no ritual 
significance but depended upon topographical con- 
ditions 1s definite, and his decision that they afforded 
no clue as to therr function beyond that they were 
sepulchral monuments with barrows usually at their 
higher ends was typical of his mdependent and 
objective outlook He also issued descriptions of 
ruins connected with tin mmng on the moor, and of 
many other historic remains and implements 

Probably no man has known so much of the 
topography of Dartmoor and of 1ts history Many 
lovers of Devonshire will miss his kindly and 
distinguished presence, and their sympathies will be 
deep for his widow, who accompanied him on so 
many excursions to the moor F S RUSSELL 
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Mr. A C. Forbes, OBE 


By the death of Mr A C Forbes, forestry 
circles m Great Britain and m Ireland have lost a 
good friend and one who was keenly mterested ın the 
forest and the work of the forest 

Mr Forbes attended the University of Edmburgh 
as an arts student m the year 1890-91, he then left 
the University and went to Germany, to take forestry 
courses there On his return to Britain the possi- 
bilities open to him were mainly m estate forestry, and 
for a time he was forester on the Marquis of Bath’s 
Longleat estate He became lecturer in forestry 
m 1904 at the Armstrong College of Science at New- 
castle upon Tyne It was durmg this period that his 
first book, “English Estate Forestry”, was published 
(September 1904), and a second edition m 1906 He 
became director of forestry m Ireland m 1907 
During the First World War he was Government 
controller of tamber in Great Britam and was made 
OBE for his services 

On its mauguration ın 1920, Forbes was appointed 
to the Forestry Commission. It was durmg this 
period that he published his later book, ‘The 
Development of British Forestry” Perhaps the 
greatest work carried out by Forbes was that which 
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Museum of the History of Science, Oxford: 
Dr. C. Josten 

Dr, Conrap Josten has been appomted curator 
of the Museum of the History of Science at Oxford, 
m succession to Dr F Sherwood Taylor, who has 
become director of the Science Museum. Dr. Josten 
studied at the Universities of Geneva, Freiburg 1B 
and Bonn, and was awarded the degree of LID 
(Doctor ruris utreusque) at the University of Erlangen 
From the year 1935 he took up the study of ancient 
scientific mstruments, of which he made a consider- 
able collection, and also mterested himself in the 
history of alchemy and early astronomy. During the 
War his opposition to the Nazi regime necessitated 
his disappearance , but in 1948 he was able to go to 
Oxford and to study the Ashmolean MSS m the 
Bodleian Library Dr Josten first published an 
unknown alchemical text of Robert Fludd , a critical 
edition and translation of the early alchemical “Letter 
of John Dastim to Pope John XXII” , a study of the 
alchemist, Wiliam Backhouse of Swallowfield, the 
mstructor of Khas Ashmole , and durmg the past two 
years he has been working on a biography of that 
remarkable personage Dr Josten has succeeded m 
solving the expher ın which many of Ashmole’s notes 
are written and will be able to show m a new light 
the founder of the Ashmolean Museum, whose former 
home 1s now possessed by the Museum of the History 
of Science 


Aeronautical Engineering at Cairo 
Prof. E. W. C. Wilkins 
E. W C Worms, who has just been appointed 
to the chair of aeronautical engmeerng at Fouad I 
University, Cairo, jomed the staff of the Oxford 
University Engineermg Science Department at the 
end of 1947 Smee then he has taken part in the 
lecturing and tutormg work of the Department and, 
in addition, has assisted the professor of engmeermg 
science with the financial and admmustrative work 
of the Department Immediately prior to gomg to 
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he did for many private-estate woods in the British 
Isles Certamly ıb was m that work that his heart 
was wrapped up, for 1t was work of which he had 
great knowledge In his first book (1904) Forbes 
put on record what may be termed English practice 
of forestry on the big and small privately owned 
estates ın the country, and ths he was enabled 
to do adequately smce he had been a forester 
m charge of considerable areas He himself says 
that the book was mtended to be suggestive rather 
than mstructive to the practical forester, but 
there 1s a good deal more in its pages than what the 
practical forester at the beginning of this century was 
acquainted with He showed clearly, perhaps for the 
first time, that both sport and landscape effect could 
be obtamed in conjunction with a sustained annual 
yield of tamber from the woods. 

His claim that Enghsh estate forestry was suf- 
ficiently distinct from Contmental or even Scottish 
forestry to be entitled to regard 1t as a separate 
subject has scarcely been maintamed Modzfications 
of the management there may have to be, but these 
cannot be regarded as entitling the matter to be a 
separate subject This bemg said, there 1s no doubt 
that the work of Mr. Forbes had considerable influence 
in shaping British forestry E P Sressive 
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Oxford, Prof Willuns had spent fourteen years with 
the Bristol Aeroplane Co , which he jomed in 1934 
as a technical assistant, becoming, finally, chief sır- 
worthmess engmeer, his last responsibility im this 
capacity bemg the airworthiness of the Brabazon 
air-lmer Before gomg to the Bristol Aeroplane Co 
he was a lecturer ın engineering at London, and before 
that research engineer with the Ebbw Vale Steel, 
Tron and Coal Co while holding an 1851 Exhibition 
awarded to him in 1928 He has been a member of 
various aeronautical committees for a number of 
years, and was latterly charman of the Royal 
Aeronautical Society’s Detail Design Committee 


Heinrich Christian Schumacher, 1780-1850 


Ow December 28 the centenary occurs of the death 
of Hemrich Christian Schumacher, who in 1821 
founded the Astronomische Nachrichten, which, wrote 
Grant ın 1852, “has perhaps contributed more to- 
wards the improvement of astronomical science, m 
all ıts branches, than any simular publication has 
ever done” Born on September 3, 1780, at Bramste 
in Holsten, Schumacher distinguished himself ‘in 
mathematics and astronomy and after studymg at 
the University of Gottingen took the degree of doctor 
oflaw At the age of thirty he was made a professor 
extraordinary m the University of Copenhagen, 
where after a year or two at Mannheim Observatory, 
he was elected to the chair of astronomy In 1821, 
the year he founded the famous periodical, he was 
appomted director of the newly erected observatory 
at Altona, where he remained until his death Among 
Ins other activities were the trigonometrical survey 
of parts of Denmark, the measurement of an arc of 
the meridian and the determmation of the longitude 
of Altona Observatory He was also for some time 
the collaborator with Bessel ın the editing of the 
“Astronomisches Jahrbuch”, Both his son Richard 
Schumacher and his nephew Christian Andreas 
Schumacher were associated with his work for 
Denmark 
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Centenary of the Geological Survey of India 


THE Geological Survey of India, one of the oldest 
official organizations of its kind m the world, ıs due 
to celebrate in January 1951 the first hundred years 
of its existence as an organized department. In 1846 
the Hast India Co , on the advice of Sir Henry De la 
Beche, director-general of the Geological Survey of 
Great Britam, and of Sw Roderick Murchison, 
president of the Geological Society of London, 
appomted D H Willams “to mvestigate the Coal 
districts of India” After Wilhams’s death ın 1848 
there was a partial break m the work, but ın 1861, 
when Thomas Oldham was appomted ‘Geological 
Surveyor to the East India Company”, the unmter- 
rupted history of the Survey may be said to have begun 
To commemorate the occasion, the Government of 
India has arranged a number of events m which repre- 
sentatives of geological surveys and learned societies 
have been invited to participate The main cele- 
brataons will be held in Calcutta durmg January 
10-14, and these will include an exhibition illustrating 
the history of the Department and the progress of 
geological discovery ın India, and a commemoration 
ceremony on January 13 This will be followed by a 
tour to places of geological and mmmg mterest m 
northern India, concluding at Delhi on January 28 
“Rnor to this, however, the thirty-eighth annual 
~séssion of the Indian Science Congress, and the first 
meeting of the Pan Indian Ocean Science Congress 
(attended by delegates from most of the countries of 
Gondwanaland), will be held simultaneously m 
Bangalore during January 2-8, and a number of 
geologists are expected to attend the Section of 
Geology and Geography. Further particulars with 
regard to the centenary celebration programme can 
be obtamed from the Director, Geological Survey of 
India, 27 Chowrmghee, Calcutta 13. 


Forest Economy of Private Estates 


In the Institute Paper No 25 under the heading, 
“The Forest Economy of Three Private Estates in 
Great Britam”, Mr J J MacGregor, of the Depart- 
ment of Forestry, University of Oxford (I F In- 
stitute, University of Oxford, 1949), contrasts the 
forest economy and management of three differing 
private estates of which the records of their woods 
were detailed and covered a sufficiently long period 
of years to render a comparison possible The 
usual trouble about private estates in the past 
has been that though the finances of the agrı- 
cultural part of the estate as also of the shootings 
‘were accurately kept from year to year, little mform- 
ation about the true finance of the woods was 
available, bemg often only represented by the total 
sum obtained when the wood was clear felled As 
the writer says, ‘“Without further considerable effort 
it is difficult to co-ordmate odd scraps of financial 
information about, say, the costs of plantmg, and 
about sales of pitwood with the ultimate function of 
the woodlands on the private estates where they are 
situated The physical features, the scale and 
mtensity of operations, the capital structure and the 
extent and variety of the various types of income, 
the iatio of woodland to agricultural area, and 
proximity to markets, are all considerations which 
make one piivate estate differ economically from 
another, and also greatly influence the functions of 
woodlands in the general economy of the estate” A 
general study of the history of the past appears to 
show “that since about 1880 estates showed a 
declining income from farm rents, an increase mn 
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taxation burdens and an merease in the cost of 
upkeep. Although rents might have mcereased 
shghtly m the period of the First World War, this 
was more than offset by the mereases in the two 
main expenditure items It is less easy to generalize 
about the course of mcome from the woodlands and 
about other factors.” In this brochure Mr Mac- 
Gregor has produced mformation which should prove 
of value to all private estate owners a 


Characteristics and Uses of a Mechano-electric 

Transducer 

Smwos its imtroduction to Great Britaim in late 
1948, the RCA-5734 mechano-electronic transducer 
has proved itself to be a valuable and versatile 
research tool. It 1s a triode-transducer intended to 
provide a method of translating mechanical mto 
electrical current variations which can be observed 
and measured The triode has a metal envelope 
which forms the anode of the valve, and consists of 
a plate connexion with a thin metal diaphragm at 
the top, through the centre of which the plate shaft 
extends. Displacement of the plate shaft changes 
the distance of the fixed grid from the plate and 
results in a change of plate current The deflexion 
sensitivity 18 40 volts per degree defiexion of the plate 
shaft, but the safe limit of deflexion from the normal 
position is half a degree The part of the plate shaft 
within the valve has a minimum free cantilever 
resonance of 12,000 c./s, permittmg, with suitable 
mechanical coupling to the external end of the plate 
shaft, measurements of vibration up to that frequency 
The moving element 1s designed to have very low 
inertia The transducer may be mounted in any 
position. It weighs 175 gm and 1s cylindrical of 
height l% m and diameter 7 1m 

The transducer has applications in many fields. 
The wide variety of uses to which 1t may be applied 
meludes gust-recording anemometers for wind-velocity 
surveys ; oscillograph recording, through a diaphragm 
attached to the plate shaft, of tank pressures set up 
during the short-circuit testmg of circuit breakers , 
the direct measurement of arterial and venous blood 
pressures and the record of pulsations ın the arteries , 
pressure recording through a cardiac catheter m the 
interior of the human heart, and stress evaluation 
and vibration phenomena m the motor, aircraft and 
shipbuilding industries Board of Trade authority 
for the 1mportation of a small stock of transducers for 
the benefit of approved institutions has been granted, 
and colleges, medical schools and research organiza- 
tions interested should apply to RCA Photophone, 
Ltd , 36 Woodstock Grove, London, W 12 


Fungicidal Action of Disodium Ethylene bisDithio- 

carbamate 

Drsopium ethylene b:sdithiocarbamate (DSE), first 
synthesized ın 1935, gave a rather erratic performance 
as a fungicide m the field, until Heuberger and Manns 
found that 1ts performance could be improved by the 
addition of zme sulphate and hme Raymond W 
Barratt and James G Horsfall (Conn Agric Exp 
Sta Bull 508, pp 51, New Haven, USA , June 
1947) conducted a laboratory investigation mto 
the efficiency and mode of action of thirty-srx 
analogues and homologues of the compound, using 
spores of the fungus Stemphyhum sarceneforme 
for the tests It was concluded, m general, that 
dithiocarbamate analogues inhibit spores through 
two reactions by liberating sulphuretted hydrogen, 
and by formmg metal salts of the compound Fungi- 
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cidal potency seemed to be independent of the number 
of sulphur atoms m the polysulphide hnkage It was 
found that the addition of zme sulphate and lime 
greatly mereased the stability of disodrum ethylene 
bosdithiocarbamate through the production of zine 
ethylene bisdrthiocarbamate, and this substance 1s 
now brought forward as the real fungicide 


‘Mushroom Research 


Some short, useful papers on mushroom pests and 
diseases are mecluded m two recent numbers of the 
MG A. Bulletin, the organ, of the Mushroom Growers’ 
Association, Yaxley, Peterborough A mushroom 
bed competitor, which is apparently Cortecwum 
cenirifugum, 1s reported by Fred C Atkins (No 19; 
April 1950) In No 20 (July 1950), B D Moreton 
contributes a well-illustrated account of mushroom 
pests Sciarid, pharid and cecid flies are described, 
with measures of control, as are springtails, mites and 
mmor pests The roles of Rhabdites and Ditylenchus 
eelworms ın mushroom beds are also discussed C L 
Duddington has an interesting short paper, ın the 
same number, on “Fungi that Trap Eelworms”. 
Fifteen species of fungi are known to capture eel- 
worms m sticky networks Zrichothecoum flagrans, 
Dactylella ellupsospora and D bembicoides are de- 
scribed and figured m the paper A separate publica- 
tion on the tray system of growing mushrooms m 
Great Britam, by Fred C Atluns, ıs also available 
from the Association (price 2s 6d ) 


Catalogue of Insecticides and Fungicides 


Tax Murphy Chemical Co , Ltd , Wheathampstead, 
Herts, has issued an informative catalogue of mm- 
secticides and fungicides for the nurseryman and 
mushroom grower Apart from descriptions of the 
firm’s products, which mclude a wide range of sub- 
stances m modern use, short technical information 
18 given, on pests, diseases, procedure and materials 
A separate booklet outlines a complete spraying pro- 
gramme for the control of pests and diseases of 
mushrooms 


Planets and Sunspots 


Dr K G Merpaut has made some supplementary 
remarks concerning his predictions of sunspots durmg 
the early portion of this year (see Nature, 165, 301; 
1950) Eight drawmgs on his latest chart (‘“Tidal 
Forces in the Sun’s Corona due to Planets”, Part 2, 
Copenhagen Berlinske Forlag) show the more 
important sunspots that he observed from January 
18 to March 22, and he has a number of comments 
to make on these The tidal force m the sun’s corona 
this year was greater and of shorter duration than 1t 
was in 1938, and, as the configurations of the two 
inner planets were different ın the two cases, a new 
field of mquiry appears to be opened up. It is pointed 
out that when the particles ejected by the sun cross 
the orbits of Mercury and Venus, if one or more of 
these planets happen to be in their path, they may 
suffer a certain amount of dissipation and reach the 
earth m diminished numbers But if, as happened 
this year, these planets have moved a little to one 
side, the field bemg free from obstructions, the 
auroras will become more conspicuous, as they did 
during February of this year These remarks are 
interesting for all who study sunspots and auroras, 
and observers of these phenomena may find 1mportant 
work in tracing the correlations between them and 
the planetary configurations 
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Government Spending in Great Britain 


In a recent number of Planning (PEP, 16 Queen 
Anne’s Gate, London, SW1, 2s) devoted to the 
subject of government spending, it ıs pointed out 
that in the present condition of the British economy 
there is no lack of claims on any increase of production 
which may be achieved A continued increase of, 
production, 1t had been hoped, would progressively 
relax the stresses of the present, but now greater 
defence expenditure may hinder the increase of 
production and will swallow up a part at least of 
whatever merease is achieved <A conflict of mterests 
imevitably arises as between demands for increased 
personal consumption, greater industrial equipment 
and the expansion of certain social services To some 
extent, the decisions must depend on judgment, and 
where there must be judgment there ıs room for 
dispute, there is, however, no pomt m arguing over 
matters of ascertainable fact Planning decisions 
must be based on knowledge of the relevant facts , 
but at present the plannimg authorities lack this 
knowledge The figures on government spending are 
not available m the most Wlummating form ; but the 
official statisticians have not attempted to provide a 
new classification, probably because of the nature of 
the records kept by government departments This 
brochure by PEP suggests that the most practical- 
course might be for the official statisticians to shat_ 
the work with some of the universities The lead, 1b 
1s suggested, must come from the Crvil Service, since 
the first step ıs the remodelling of the systems of 
accounting and recordmg in the various government 
departments. 


Acta Argentina de Fisiologia y Fisiopatologia 

Tae work recorded in the first issue of Acta 
Argentina de Fisiologia y Fisopatologia (1, No 1, 
pp 291, Cérdoba Universidad Nacional, July 
1950) covers a wide field Edited by a committee 
of which Prof A Oriol 1 Anguera ıs the director, the 
journal begins with a paper by A Cardin on the 
mechanism compensating the postural tone of 
animals (dogs) from which the cerebellum has been 
removed, the author claiming that his experiments 
have revealed two different mnervations which 
influence the postural tone of the limbs, one passing 
through the cerebellum and the other through the 
mesencephalon The next four papers record work 
by L Legresti on the redox potential They deal 
with its electrometric determination wm vrro and in 
vitro, the potential m the blood and ıts reduction by 
certain substances, the same author contributes,- 
with O E Semmo, & further paper on this subject. 
M C Pérez records his experimental work, with 
details of his surgical methods, on the production of 
intestinal] occlusion in dogs R D Zunino contributes 
an article on the vaginal cytology of a human case of 
sterility, the study of which mdicates, he claims, a 
relation between prolongation of the menstrual cycle 
and the administration of estrogen R A Sauchell: 
discusses renal physiology and pathology ın guinea 
pigs whose ureters or renal arteries or veins have been 
unilaterally or bilaterally occluded A longer paper 
by Prof R. A. Brandan considers the climate of the 
mountains of Cérdoba and its effects on certain 
diseases, and Prof A Oriol 1 Anguera discusses per- 
sonality and endocrinology The same author con- 
tributes a shorter paper on, renal physio-pathology 
and notes on the Eighteenth International Congress 
of Physiology, held this year m Copenhagen. The 
journal ıs well prmted , but the reproduction of rts 
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iJustrations leaves room for improvement ın future 
issues. 


Library Science Abstracts 


Tue first issue of a new quarterly journal, Library 
Scrence Abstracts, edited by Dr C B Muriel Lock 
and Reginald Northwood Lock (1, No. 1, January- 
Merch, pp 36, London Library Association, 
1950, 15s a year), will be a disappomtment to the 
scientific worker who may look to obtaiming a sum- 
mary of the latest papers on any particular science 
The sub-title of the periodical ıs, however, more 
uluminating, for ıt reads, “A quarterly summary of 
articles of mterest to Librarians and students of 
librarianship ın the current periodical literature of 
the United Kingdom, the USA, ete” These 
abstracts will mdeed be of service to professional 
hbrarians, and the need for such a publication 1s 
long overdue Such periodicals as Adult Education, 
Inbrary World and Unesco Bulletin for Iabranes are 
covered by these abstracts, and subjects dealt with 
melude public, hospital and special libraries, the art 
of the book, bibliography and bibliographies, and 
work with children 


Bibliography of Science in Latin America 


Continutne the sequence in the bibhography of 
Latin-American scientific activities (sce Nature, 
April 15, p 589), the Field Science Co-operation 
Office for Latm America, in collaboration with 
various Ibero-American organizations, has issued 
three hsts scientific institutions in Brazil, scientific 
workers in Brazil, and scientific institutions of the 
Argentine (‘Scientific Institutions and Scientists m 
Latm-Ameriea.” Brazil Vol 1, pp 139, Vol 2, 
pp 305° Argentima, Vol 2, pp 103 Montevideo 
Unesco Centro de Cooperación Cientifica para 
América Latina, 1950) These volumes are more than 
directories The two lists on mstitutions give the 
date of foundation of each imstitution, indicate its 
functions and field of work, and contain information 
concerning staff and publications, a full list of the 
latter being supplied for some of the entries The 
other volume on Brazil also supplies much fuller 
information than would be given in, say, “American 
Men of Science”, a list of publications bemg included 
besides particulars of occupation, career and experi- 
ence, special field of work and details of membership 
of scientific societies 


Coryndon Memorial Museum, Nairobi 


THE annual report for 1949 of the Coryndon 
Memoral Museum, Nairobi (pp 21 Nairobi 
Coryndon Memorial Museum, 1950. Is), records & 
notable year because at long last an appeal for funds 
to extend the Museum was launched officially This 
1s for £60,000, £50,000 of which will be used for build- 
ings and £10,000 for equipment and furnishings The 
Government of Kenya has generously agreed to give 
£5,000 towards the appeal and, ın addition, to grant 
a further £1,000 for every £3,000 subseribed by the 
public It ıs hoped that the full amount will be 
raised by 1952, but meanwhile the Trustees have 
decided that the first part of the buildmg programme 
was to commence n 1950 This part of the extensions 
will include halls for entomology, botany, fish and 
reptiles, while the later part envisages halls for pre- 
historic and modern man and for geology and 
paleontology. It is pleasmg to note that additional 
research rooms and storage space are included in the 
plans. 
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Announcements 


Pror W T Asrsury, professor of biomolecular 
structure m the University of Leeds, Prof Harold 
Jeffreys, Plumian professor of astronomy ın the 
University of Cambridge, and Prof N V Sidgwiek, 
formerly professor of chemistry ın the University of 
Oxford, have been elected honorary hfe members of 
the New York Academy of Sciences 


Lisut-Cotonen Francis J GRIFFON, general 
secretary and editor-in-chief of the Society of Chemical 
Industry, has been mvested with the Ordre de la 
Couronne de Chéne (Order of the Oaken Crown) of 
Luxembourg for his services to that country dung 
and since the War Col Griffin was for many yeais 
registrar of the Royal Entomological Society of 
London, and ‘was mtimately concerned with the 
formation of the Society for the Bibliography of 
Natural History in 1936, acting for ten years as 1ts 
honorary secretary and editor He has been organizer 
of three recent international scientific conferences 


Tae National Research Council of Canada has 
announced the following new appoimtments m chem- 
istry Dr. Adrien Cambron, to be co-director, with 
Dr. E W. R Steacie, of the Division of Chemistry 
and director of the Applied Chemistry Branch, at 
the National Research Laboratories, Dr Leo 
Marion to be assistant director of the Division of 
Chemistry and responsible, under Dr Steacie, for the 
operation of the Pure Chemistry Branch 


Dr M C Caang, of the Worcester Foundation for 
Experimental Biology, Shrewsbury, Massachusetts, 
has been appomted supervisor of the cattle ova 
transplantation programme of the Foundation of 
Apphed Research, San Antomo, Texas For more 
than eight years this Foundation, which 1s affiliated 
with the Southwest Research Institute at Essar 
Ranch, has been conducting research to enable low- 
grade cows to produce good-quality calves by acting 
as ‘host mothers’ to fertilized eggs transplanted from 
high-grade animals , so far pregnancies, but no births, 
have been obtained Dr Chang ıs a graduate of 
Tsing Hua University, Peking, and of the Universities 
of Edinburgh and Cambridge 


THE Institution of Naval Architects 13 offering 
during 1951 the followmg scholarships for naval 
architecture to British subjects (age limit shown in 
brackets), which, except where otherwise stated, are 
worth £175 a year and must be applied for before 
May 31, 1951 Zlgar (23), for apprentices or pupils 
m the Royal dockyards or private shipyards (entries 
before January 15); Trewent (19), for apprentices or 
pupils in private shipyards’, Vickers-Armstrongs (23), 
for apprentices or pupils in private shipyards (£220 
a year), Denny (19), tenable for four years at the 
University of Glasgow, with apprenticeship of five 
years There is a similar Denny scholarship m marine 
engineering Further particulars can be obtained from 
the secretary of the Institution of Naval Architects, 
10 Upper Belgrave Street, London, S W.1 


THE suggestion has been put forward that there is 
a need for a journal dealing entirely with the use and 
analysis of words and terminology m science and also 
in popular and even literary fields It may be possible 
to start issumg a small mimeographed monthly or 
quarterly bulletin on this topic at the price of a 
shilling or two per copy to cover expenses, any 
suggestions or comments should be addressed to 
W R Dunlop, 57 Gordon Square, London, W.C 1. 
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TELECOMMUNICATIONS IN GREAT BRITAIN 


T has become almost traditional that, when, an 

engineer-in-chief of the Post Office assumes office 

as president of the Institution of Electrical Engmeers, 

he should give m his maugural address a broad 

general review of the state of the telecommunications 
art in Great Britain 

The address of Sir Archibald Gull, delivered on 
October 5, dealt ın the mam with the telephone 
service In his opening remarks Sir Archibald paid 
tribute to the work of Sir Thomas Purves in the 
development of the telephone service, and he referred 
at several stages m his address to the far-reaching 
decisions made by Sir Thomas ın the early 1920’s in 
regard to the form of automatic switchmg to be 
adopted by the Post Office and to the appraisal of 
these deeisions ın the light of the developments m 
the twenty-five years since they were taken “Some 
of the newer systems,” said Sir Archibald, “have 
particular advantages such as greater availability on 
their switches or speedier operation None, however, 
has the sumpheity and the universality of the step- 
by-step system, which allows the same components 
and the same circuits to be used ın the smallest and 
the largest exchanges Thus ıt 1s probable that if a 
similar decision had to be made to-day, the choice 
would be the same as ıt was twenty-five years ago 

Since 1945 teams of experts from this country 
have visited all the countries of the world where 
telephone development has been taking place Much 
useful information has been acquired as a result of 
these visits, but nothing we have seen, has suggested 
that the step-by-step system 1s obsolete or even 
obsolescent . In fact, 1t 18 becommg obvious that 
there would be no gam, now, and it 1s extremely 
doubtful whether there would be any gam m the 
future, m changmg the present basic system for any 
other electro-mechanical system, and that the present 
system will meet all our needs satisfactorily until 
such time as something entirely novel appears, as, 
for example, an electronic system ” 

The possibility of developing an, electronic switching 
system 1s, said Sir Archibald, “‘the subject of much 
interesting speculation by telephone engmeers” A 
first step was taken towards the mtroduction of 
electronic switching equipment by the development 
of an electronic director which would perform the 
functions of the electro-mechanical director at present 
carrymg out the routing of calls m large telephone- 
exchange areas A two-digit electronic director has 
already been, designed and tested, and field trials will 
be carried out under service conditions so that a 
direct comparison can be made of the performance 
of the electronic director with that of its electro- 
mechanical counterpart 

Referring to the progress of the change-over from 
manual to automatic switchmg, Sir Archibald stated 
that to-day 3 6 million stations are served by auto- 
matic exchanges, while about one and a half milion 
are still served by manual exchanges 

The capital which has been mvested m the local- 
distribution cables and Imes connecting telephone 
subscribers to the central offices m Great Britain 
represents some forty per cent of the total capital 
value of the telephone system, and there is ın con- 
sequence a strong mecentive to effect economies m 
this item of telephone plant One method of reduemg 
the cost of local-distribution cable which has been 


practised extensively ın other countries, particularly 
the Umted States, is that of connecting more than one 
subscriber to one paw of conductors. During recent 
years when, ıt became necessary to give the utmost 
service with limited plant, the practice of shared 
service or party-lme working was instituted m Great 
Britain, and some two hundred and thirty thousand 
subscribers are at present utilizmg this service 

The lead-covered, paper-msulated cables at present 
used for local distribution are not free from dis- 
advantageous features, among which is their vulner- 
ability to mechanical damage and to chemical and 
electrolytic corrosion Experiments are m progress 
on the use of the plastic polythene as an alternative 
insulant and sheath material for distribution, cables 

In the matter of signalling by dial impulses ın the 
telephone network, the development was initiated 
durmg the Second World War of diallmg over the 
trunk network connecting the mam centres of 
population In the system now bemg used, signals 
are sent by currents of two frequencies, 600 and 
750 c/s, transmitted over the speech eircust. “The 
present objective m the mechanisation of the ım- 
land trunk network ıs that a controlling operate - 
situated at any trunk centre shall be able to complete 
a call to any subscriber connected to an automatic 
exchange anywhere in the country without the 
assistance of another operator This will result m a 
considerable increase of tandem diallmg over the 
trunk network, mvolvmg m some cases up to sıx 
links (four trunks and two local junctions) m tandem 
connected via the banks of switches ” 

A study group of the International Telephone 
Advisory Committee 1s engaged ın examming the 
more complex problem of long-distance dialling over 
mternational circurts It has been agreed among the 
administrations concerned to subject two schemes to 
practical trial on circuits mter-connectmg London, 
Amsterdam, Brussels, Paris and Zurich With the 
mechanization, not only of local-lme switching but 
also of the trunk network, the familar multiple 
switchboard with its rows of answermg and calling 
Jacks ıs now disappearmg from trunk exchanges and 
is bemg replaced by a cordless type of switchboard 
m which cord erreuits are replaced by key-controlled 
connecting circuits 

It 1s probably in the sphere of long-distance trans- 
mission, that the most rapid advances have beer 
made in recent years, the two notable developments 
mainly responsible bemg the negative-feedback 
amphfier and the co-axial cable The reduction of 
intermodulation obtamed by the appheation of 
negative feedback has rendered ıb “‘possible to con- 
template puttmg large numbers of such amplifiers ın 
tandem over long routes and to use them to amplify 
simultaneously @ large number of telephone con- 
versations spread over a wide frequency band 
extending upwards to a millon or more cycles per 
second” 

“The use of co-axial cable solved the problem of 
cross-talk, or transfer of energy by the couplng 
between different pairs of conductors, at these high 
frequencies , for, while 1b 1s practicable to produce 
cables contammg twisted pairs ın which the cross- 
talk is not excessive at frequencies up to 100 ke is, 
1t becomes mereasmgly difficult to do so at higher 
frequencies On the other hand, the co-axial cable 


No 4234 December 23, 1950 
behaves conversely , 1b has excessive cross-talk below 
about 50 ke/s but improves rapidly at higher 
frequencies” The co-axial cable 1s essential for the 
transmission of television signals For purposes of 
multi-channel telephony on co-axial cable systems, 
“the agreed mternational standard system ıs now 
960 channels per pair ın the frequency range 60- 
4,028 ke /s , using $-n co-axial cable with amplifiers 
at 10-kilometre intervals . For television trans- 
mission over these 3-m co-axial cables the Post 
Office is plannimg to use a vestigial-sideband system 
m which the video signal modulates a carrier of 
1 Mc/s. the upper sideband extending to 4 Me /s 
and a vestigial lower sideband extendmg down to 
05 Mc /s will be transmitted. This frequency trans- 
position 18 necessary because the television, signals 
extend to well below 50 c/s and ıb 1s impracticable 
to send such frequencies over the co-axial cable 
because of cross-talk ” 

A four-tube co-axial cable was laid between London, 
and Birmingham in 1936, and ıt was mtended to use 
one pair of tubes for telephony and the other pair 
for television The growth of traffic, however, brought 
both pairs mto use for telephony and ıt became 
necessary after the War to plan an additional cable 
“At the time when the design of the cable was being 
“considered the Television Advisory Committee under 
—ihe chairmanship of Lord Hankey had recommended 
m.1ts report published in 1945 that the television service 
should be resumed using the pre-war 405-lme system 
and that ıt should be extended to Burmmgham and 
to other provincial centres, but that development of 
a higher definition system should be actively pursued 
The report also visualized that the two systems would 
have to exist side by side for some time The Post 
Office was thus faced with the possibility of having 
to provide, in the near future, transmission facilities 
for a system requrmg a band-width of 10-20 Mc /s 
As the new cable would occupy the sole remaimng 
duct ın the route, ıt was decided that at least one 
pair of conductors should be capable of carrymg the 
highest definition television hkely to be developed 
either m, black-and-white or m colour” The new 
cable was therefore designed with two tubes of 
special construction having outer and mner conductors 
of 0 975 im and 0 250 im effective diameters This 
cable has been manufactured and mstalled, and has 
been, found to come well within the specification, 
lumits for umpedance, uniformity and attenuation 
throughout the frequency range of 30 Mc/s At 
30 Mc /s the attenuation of the special tubes ıs less 
than 9 db per mile The design of amplifiers and 
compensating networks for television hnks calls for 
work of the highest precision, ‘‘as the object ıs to 
attain, a transmission, standard which will ensure that 
the picture 1s not noticeably degraded after trans- 
mission over a distance, ultimately, of at least 500 
miles” For the cable television lnk between Bw- 
mingham and Manchester “the gain of each amphfier 
at the maximum frequency (now 4 34 Mc fs ) 1s 52 db 
and the system must be accurately compensated for 
phase-shift as well as gam/frequency response” 

Sir Archibald prefaced his remarks on submarme 
cables with a reminder that this year marks the 
centenary of the laymg of the first submaiime cable 
across the Straits of Dover The most important 
advance m recent years m relation to submarine 
cables has been the mtroduction of carrer working, 
as on land cables “This has meant the development 
of improved dielectrics having lower losses at higher 
frequencies, and the adoption of the co-axial or 
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concentric type of cable instead of the multi-core 


type , the most mportanti step m this chrection 
has been the substitution of polythene for natural 
insulants ” The other important advance has been, 


the development of submerged repeaters to permit 
the use of higher frequencies The first submerged 
amplifier m a Post Office submarine cable was laid 
m a co-axial cable between Anglesey and the Isle of 
Man In 1946 a single amplifier was connected mto 
the cable, 197 nautical miles long, from Lowestoft to 
Borkum, which had been laid to give direct telephone 
communication with Western Germany The traffic- 
carrymg capacity of this cable was thereby mcreased 
from one telephone and six telegraph circuits to five 
telephone circuits any one of which may be used to 
provide eighteen telegraph channels 

Further development has been, directed towards 
designing a standard system for co-axial submarme 
cables of the lengths used on the Contmental routes 
This system, which provides sixty circuits per cable, 
was first used on the Aldeburgh-Domburg cables, the 
traffic capacity of which has been mcreased by a factor 
of five by the imsertion, 1n each, of four submerged 


repeaters The operational success of the submerged. 
repeater 1s naturally dependent on the consistent 
longevity of its component parts, notably its 


thermionic valves Considerable progress has been 
made m the production of small batches of valves 
with a predicted life in excess of five years 

In regard to the overseas radio-telephone servicer, 
difficulties are imposed by the limitation of the 
frequency spectrum available for these services The 
most effective way of makmg the best use of this 
limited spectrum 1s by developmg smgle-sideband 
multi-channel working, and considerable progress has 
been made with the conversion of circuits from 
double-sideband to single-sideband operation “At 
the present tıme 38 circuits are bemg operated, of 
which 28 (meludmg one of the two ship services) are 
obtamed by single- or multi-channel operation, on 12 
single sideband senders . The growth of traffic 
has been steady On the eight London—-New York 
crrcuits, the number of calls per week averages about 
1,600 and 1s mcreasmng at the rate of about 200 calls 
per week per annum ” 

Television, programmes are transmitted, on carrier 
frequencies of the order of 900 Me /s , from Alexandra 
Palace in London to the new television broadcasting 
station at Sutton Coldfield, Bumingham, by means 
of a cham of radio Inks which was brought mto use 
in 1949 Tho extension of this service will be by 
co-axial cable to Manchester From Manchester to 
Kırk o’ Shotts near Edinburgh another chain, of radio 
links will be employed Two carrier frequencies mn, 
the region of 4,000 Mc /s (7 5 cm) will be used, and 
the transmission will be by frequency modulation 
with a deviation of about 7 Me js 

Two experimental demonstrations were given 
durmg the address Tho first was of an equipment 
developed for the amplitude- and phase equahzation 
of the short cable Imks often used between the 
pick-up pomt and the control centre im television 
outside broadcasts Equalization is effected by 
trial-and-error adjustment of the equalizer to restore 
the ‘rectangular’ form of 20-1 see pulses, of 0 1 t sec 
build-up tıme, transmitted over the lme The second 
demonstration was the transmission of a television 
test pattern, from the Alexandra Palace studio over 
the double length of the new London-Birmingham 
co-axial cable to tho lecture theatre of the Institution 
of Electrical Engmeers JAMES GREICG 


1062 


ELECTRONICS SYMPOSIUM AND 
EXHIBITION 


‘HE third electronics symposium organized by 
the Scientific Instrument Manufacturers Asso- 
ciation was held in London durmg September 5-8 
It followed the practice established last year m bemg 
accompanied by a compact, specialized exhibition 
of electronic mstruments for use m research and 
industry 
The proceedings were officially opened by Sir Ben 
Lockspeiser, secretary of the Department of Scientific 
and Industrial Research, and the first address of 
the symposium was given by Prof G I Finch, pro- 
fessor of apphed physical chemistry, Imperial College 
of Science and Technology, London, who dealt with 
some industrial applications of electron optics Prof 
Finch pointed out that electron-optical methods have 
opened up wide new fields of experimental work for 
the study of surfaces and their properties For the 
first tıme ıt has become possible to ascertam directly 
the nature of the atoms and their arrangement m 
surfaces, and also to map out surface texture to a 
detail approaching atomic dimensions. It would be 
difficult to exaggerate the umportance to industrial 
problems of such a searching probe. Absorption, 
catalysis, crystal growth, adhesion, photo-electric and 
thermionic emission, mechanical wear and lubrication, 
corrosion and surface chemistry in general—all find 
their ultımate explanation ın the atomic structure 
and texture of surfaces 
The succeeding sessions on September 6 were 
devoted to three papers on direct-current measuring 
and recording instruments In the first, entitled 
“Recent Improvements ın Durect Recording”, W 
Bamford (Everett, Edgeumbe and Co, Ltd) de- 
scribed improvements ın the driving movements of 
recorders in the directions of higher speeds of moving- 
coil elements, with better control of damping 
characteristics and the imerease of facilities of the 
servo-operated types with their wide charts and 
multiple records The limits of frequency response 
of direct recorders were discussed, and reference was 
made to a multi-pen pattern operated from a super- 
some switching mechanism Among marking devices, 
the improved mk-on-paper recorders and the latest 
details of electrical-discharge papers and their 
applications were described The second paper was 
presented by R Y Parry and H W Finch (E K 
Cole, Ltd ) on the subject of the “Vibrating Reed 
Electrometer and :ts Application to the Measurement 
of Small Ionization Currents”. This comprised a 
description of a simple vibrating condenser electro- 
meter for measuring small direct currents and 
voltages under conditions of high impedance The 
full-scale sensitivity of the mstrument is 3 x 1071 
amp or 30 mV, and fluctuations of the zero cor- 
respond to about 10° amp or 1 mV from day to 
day under normal laboratory conditions This paper 
was followed by one entitled “A Review of Trends 
in pH Meter Design”, read by G I Hitchcox (Elec- 
trone Instruments, Ltd), m which ıt was pomted 
out that the essential characteristics of any pH-meter 
are very high input resistance, stability and reli- 
abiltty under unusually severe mdustrial conditions 
Further, ıt must be borne m mind that these mstru- 
ments are usually operated by engmeers from other 
fields, who may be unacquainted with electronics and 
often sceptical of the reliability of such apparatus 
The paper concluded with a description of the 
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practical difficulties which follow the use, for reasons 
of economy, of ordinary commercial components , 
and some means were suggested for overcoming or 
minimizing these difficulties 

The morning session of September 7 opened with a 
paper on “Some Aspects of Electronic Counting”, by 
J McG Sowerby (Cmema-Television, Ltd ), m which 
a variety of electronic counter circuits was described 
beginning with a seale of two It was shown how 
ring counters can be derived from the scale of two, 
and how counters of any scaling factor—meluding 
large prime numbers—may be constructed from more 
elementary circuits Applications of these circuits to 
frequency division, the measurement of short time 
mtervals, and the measurement of frequency were 
also described. This was followed by an imteresting 
paper entitled “The Beta-Ray Thickness Gauge and 
its Industral Appheations” by G Syke (Baldwin 
Instrument Co, Ltd). The author referred to the 
fact that, m numerous industrial processes, 1t 18 
essential to gauge the thickness or weight per unit 
area of sheets, strips and films, which may be moving 
at high speed Radioactive isotopes from the atomic 
pile at Harwell emit 1omzimg radiations which are 
progressively absorbed, or attenuated, m passing 
through matter The ratio of transmitted to incident 
radiation 1s a function of the quantity of matte: 
traversed This ratio can be accurately measured byf 
simple electronic mstruments, which are calibrated 
in terms of weight per unit area (gm /m ?, mgm /cm * 
or lb /sq yd) or directly in terms of thickness for 
any material of a given density In addition, a balance 
indicator shows the deviation from a preset weight or 
thickness The electrical output of the instrument 1s 
sufficient to drive recorders or servo-mechanisms for 
automatic process control Applications to textile, 
paper, rubber, plastic, metal and other mdustries 
were described and illustrated Trends of develop- 
ment, for example, gamma-rays for gauging heavy 
metals of considerable thickness, were indicated. 

It was appropriate that the final paper of the 
symposium, given by J K Brimley (Nobel Division, 
Imperial Chemical Industries, Ltd ), should deal with 
the subject from the pomt of view of the user of 
Instruments, and particularly m relation to the 
application of such mstruments to industrial con- 
ditions. Mr Brimley emphasized the fact that 
electronic instruments mtended for use m industry 
must be designed for factory, and not laboratory, 
conditions , and ıt ıs important to bear m mind the 
actual physical conditions under which it will be 
necessary to use the imstruments There are als 
some considerable maintenance problems experienced. 
by mdustrial users, for m many cases such main- 
tenance has to be carried out by staff not possessing 
jugh technical qualifications It ıs therefore essential 
that the greatest possible simplicity m design should 
be achieved, both from the electrical and the mech- 
anical points of view More rapid progress m the 
production of an instrument for some new application 
would, m general, be made if the designer and the 
user collaborated closely durmg the whole of the 
design stage 

In the exhibition some twenty member firms of 
the Scientific Instrument Manufacturers Association 
Electronics Group showed a variety of mstruments 
and associated items; and ıt was evident from the 
display that scientific instrument manufacturers are 
continually extending and improving the applications 
of electronic techniques m mstrumentation A con- 
siderable field of application of electronic devices has 
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been opened up m connexion with methods of 
counting the fundamental particles of Nature, and 
n problems relatmg to radioactivity m general, 
severa] mstruments for such purposes were exhibited 
“The widening needs of the radio engmeer were also 
catered for ım such items as standard-signal generators, 
field-ntensity meters, valve voltmeters and osel- 
lators of various types The mfluence of television 
and frequency-modulation broadcasting has resulted 
m the production of a television sweep generator 
covering the frequency-range 40-190 Mc/s, a 
frequency-modulation receiver tester for the range 
21-168 Mc/s, and also a carrier-deviation meter 
having a signal carrier range of 4-250 Mc/s, with 
deviation, ranges of 0-5, 0-25 and 0-75 kejs The 
continued success and popularity of this symposium 
and exhibition should do much to assist the develop- 
ment and appheation of electronic techniques of all 
types 


THE BRITISH HAT AND ALLIED 
FELTMAKERS RESEARCH 
ASSOCIATION 


By Dr. T BARR 


Director of Research 


ELTMAKING as a textile mdustry preceded the 
manufacture of woven fabrics In England, it 

has been an established craft for some centuries, 
with the Worshipful Company of the Art or Mistery 
of Feltmakers, a Livery Company of the City of 
London, controlling its destiny This Company was 
granted its first Royal Charter m 1604, but records 
show that the mdustry was in existence for at least 
@ hundred and fifty years prior to that date With 
such a traditional background, there has been a 
natural reluctance to change In addition to this 
aversion to change, the feltmaker, until recently, has 
closely guarded his secrets and processes from his 
neighbour, who was virtually his only competitor 

The pressure of outside events, however, has 
resulted ın a revolution of ideas within the industry, 
culminating m the formation of the British Hat and 
Alhed Feltmakers Research Association, the labor- 
atories and headquarters of which at Stanley House, 
Fairfield, Manchester, were formally opened on 
Sdéptember 19 by the Earl of Derby 

The change m the attitude of the industry which 
led to co-operation m the solving of its common 
problems was clearly expressed by Col J A Christie- 
Muller (president of the British Felt Hat Manufac- 
turers’ Federation), who said “As a result of two 
world wars, the opening of new factories m many 
countries, the installation of new machinery which 1s 
largely automatic and does not require skilled men, 
to work 1t, and because of trade barriers and rmport 
restrictions, our competitors to-day are largely over- 
seas” He pomted out that the mndustry’s rough- 
and-ready methods are no longer adequate ıf it 
1s to compete in world markets It must make the 
fullest use of the scientific knowledge available 
and apply it to meet the specialized needs of the 
industry i 

Attempts to form a research association for the 
hat and felt industry date back some thirty years, 
but ıt was not until 1943 that any real interest was 
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displayed Then the efforts made by a small research 
committee of the Worshipful Company of Feltmakers 
resulted ın laymg the foundations for the present 
organization The response by firms engaged in the 
industry surprised even the sponsors of the scheme, 
whose hopes at the most were centred on securing 
enough funds to promote one or two research projects 
ın existing laboratories Once the benefits to be 
derived from the application, of scientific methods m 
solving the long-standing technical problems of hat 
and felt manufacture had been appreciated, sufficient 
support was received from various branches of the 
industry and associated trades, and ıt was found 
possible to make rmmediate plans for establishing a 
felt research centre 

The Research Association, was incorporated in 
February 1947, and recognized by the Department 
of Scientific and Industrial Research shortly after 
bemg given the same status as other similar organ- 
izations with a substantial grant from Government 
funds, based on the income derived from the industry 
In the same year, the first technical appoitment 
was made, and the work of equipping laboratories and 
mutiating @ research programme was begun Experi- 
mental work was started in 1948 m temporary 
quarters in the University of Leeds, where a labor- 
atory was rented from the Department of Textile 
Industries Although space was limited, the freedom 
to use the equipment and library facilities available 
at the University was of mestimable value m the 
early days of the Association while a permanent home 
was bemg found and equipped 

The research programme of the Association 1s 
decided and controlled by three research committees, 
representing the three main sections of the dustry, 
producig wool felt, fur felt and hatters’ fur respect- 
ively. 

The mitial programme took full cogmzance of the 
fact that the mdustry, having developed by empir- 
icism and relance on rule-of-thumb methods, was 
lacking m quantitative methods of assessing progress 
Therefore, the physical properties of felt are being 
studied in the hope that tests will be evolved as 
yardsticks for the trade Arising from this study, a 
scheme for the quality control of felt has already 
been worked out which separates ‘bulk’ properties 
from ‘fibre’ properties This scheme has found many 
appleations and has provided members of the 
Association with the means of measuring changes in 
the quality of felt resulting from the modification, of 
manufacturing procedure, and at the same time ıt 
has made ıt possible to determine whether or not the 
fibres from which the felt 1s manufactured have 
undergone any degradation during processmg In 
measurmg the tensile properties of the felt, which 
forms an essential part of the scheme, ıt was dis- 
covered that the shape of the load-extension curves - 
of the test samples 1s related to the previous history 
of the felt The full significance of this discovery 
is demonstrated by the fact that ıt has repeatedly 
been used for solving ‘blocking’ problems of hat 
manufacturers 

The research projects also include studies such as 
that of the ‘carrotting’ process—the preparatory chem- 
ical treatment for rabbit and other furs, without which 
they lack the requisite properties for felt manu- 
facture A fundamental study of carrottmg was begun 
m order to elucidate the chemustry of the reactions 
and the mechanism of the changed felting properties 
arising from the treatment Considerable advances 
have already been made m, this line of research, and 
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a better understandmg has been reached of the 
chemical groups of the fur molecule which take part 
m the reaction As a result, there 1s a prospect of 
the early development of a reliable test for the 
degree of carrottiing of fur 

In the field of technological research, the staff of 
the Association ıs engaged ın studying the different 
processes ın the manufacture of felt from both wool 
and fur Felting of these animal fibres 18 carried out 
in an acid medium, sulphuric and phosphoric acids 
being normally used for the purpose Arismg from 
work carried out by the Association 1ñ the ndustry, 
recommendations for the control of acid additions 
have been made and have been adopted with 
advantage by a number of member firms. 

Further research projects of immediate benefit to 
the mdustry cover other processes such as dyeing and. 
proofing With the occupation of the new laboratories 
and the merease ın staff thus made possible, widening 
of the scope of the programme 1s envisaged. 

The bulding houses a chemistry laboratory , 
physics laboratory , dark room for optical and photo- 
graphic work , and a testing laboratory for operations 
at controlled temperature and humidity The addition 
of a technological block for carrymg out small scale 
industrial operations has been planned, and an early 
start on this project is expected 

Although the industry 1s not a large one and most 
of the firms are of the small ‘family’ type, ıt makes 
a useful contribution to the national economy It 1s 
gratifymg to note that the hatters’ fur manufacturers, 
who supply the raw material for the fur felt section, 
are solidly m support of the research association, and 
that the majority of hat felt manufacturers in Great 
Britam are members, while manufacturers of 
machmery and dyestuffs and ancillary trades are 
strongly represented 


BATTERSEA LABORATORIES OF 
THE BRITISH IRON AND STEEL 
RESEARCH ASSOCIATION 


HE British Iron and Steel Research Association 

celebrated the third anniversary of the official 
opening of 1ts Physics Laboratories at 140 Battersea 
Park Road, London, S W 11, by holding ‘open days’ 
on November 9 and 10 The laboratories were 
origmally opened by Lord Rayleigh on October 22, 
1947 (see Nature, 160, 684, 1947) The ‘open days’ 
were planned to indicate that during these three years 
a number of researches have led to results either 
having direct practical application in the steel 
industry or throwmg light on the fundamental 
problems connected with won- and steel-making and 
therefore of direct value The general plan of the 
Research Association under its director, Sir Charles 
Goodeve, 1s to have sıx Divisions (Iron Making, Steel 
Making, Steel Castings, Mechanical Working, Plant 
Engmeering and Metallurgy) directly concerned with 
the sıx main groups of processes m the industry, and 
two Departments, Physics and Chemistry, which 
serve the requirements of all the six divisions The 
laboratories at Battersea. house the whole of the 
Physics Department (under M W Thring), a part of 
the Chemistry Department (under Dr J Pearson) 
and the Electrical Engineermg Section of the Plant 
Engmeering Division (under H H Mardon) 
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Physics Department 


A booklet entitled ‘Physics ın the Iron and Steel 
Industry” describes the work of the Battersea labor- 
atories of the Research Association and also contams 
short accounts from seven big steel companies of the 
use of physics in their laboratories These accounts 
show how the increase of efficiency and reduction of 
wastage ın an industry causes a steady growth in the 
reliance upon accurate struments for measurement, 
control and mvestigation of untoward occurrences 
For this reason also, one of the five sections of the 
Physics Department is entirely devoted to the 
development of new instruments for the mdustry 

The physics of the various phenomena occurring 
in the manufacture and use of iron and steel provides 
the field for the work of the remaining four sections 
It ıs clear that the present tendency among many 
physicists to regard the atomic nucleus as the only 
region of the universe which contams new and 
unrevealed general laws ıs far from justified, and 
much fundamental work of the greatest mterest 18 
being done already on the physics of the strength 
and plastic deformation of metals Other phenomena 
of equal interest to the physicist are freezing and 
erystal growth under various types of cooling and 
with various impurities in the mam element, the way 
in which atoms find their new positions in a trans- 
formation, the mrxing of two fluids, heat transfer by 
convection from a gas jet, lummous radiation, the 
production of fine droplets by fluid impingement, the 
movement of a liquid under the rmpact of a gas jet, 
and splashing 

The following general ideas run through much of 
the work described (1) the attempt to develop 
equipment for observing phenomena while they are 
occurring rather than relying on freezing them for 
subsequent study, end for probing inside complex 
systems to measure the physical conditions, (2) the 
application of methods of planning experiments which 
have been largely developed by the agriculturists 
to steel-industry mvestigations both m the laboratory 
and in the works, (3) the linking together of experi- 
ment and theory based on suitable simplifying 
assumptions, (4) the use of model techniques for 
studying systems of too great geometrical com- 
plexity for a fully mathematical treatment, (5) the 
application of physical techniques developed for quite 
other purposes to solve problems of the steel industry 

In the General Physics Section (J. Savage) the 
physics of the freezing of steel moving relative td a 
water-cooled mould surface has been mtensivély 
studied with the view of providing the fundamentaj 
background to the continuous castmg of steel, a 
process which ıs just coming withm the range oi 
practical industrial operation Measurements have 
been made of the friction between a 24-m diameter 
mould and the freezmg metal, the heat transfer 
through the mould and the variations in surface 
quality at different rates of casting and different steel 
superheat temperatures In this connexion, also, a 
vacuum apparatus incorporating an Andrade balance 
has been built to study the plastic flow of steel at 
temperatures between the A, pomt and the melting 
pomt The flow-rate has so far been evaluated for 
one steel from 950° to 1,400° C over a range of stress 
of 80-280 kgmi /em* This Section has also apphed 
the Geiger counter to the X-ray diffraction observa- 
tion of transformations in steel while they occur, and 
to fluorescence analysis, and has developed a high- 
magnification, high-temperature microscope. 
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The Instrument Section (S 8. Carlisle) has devel- 
oped two mstruments which are already ın use m 
the industry, a sensitive differential pressure meter 
giving an electrical signal suitable for remote ındı- 
cation and automatic control of furnace pressures, 
and a wire-drawing die profilometer which enables 
‘the wear on a die to be observed to very fine hmits 
A fully automatic mstrument 1s now ın the laboratory 
Two other interesting applications of physical prm- 
ciples are the meters which measure the width of a 
16-n strip with an accuracy of 0 01m although the 
strip moves laterally by 0 125 ın , and the thickness 
of steel plates from one side by measuring the 
megnetic saturation flux density 

The Heat and Thermodynamics Section (R 
Mayoreas) has worked on the measurement of 
temperature and radiation from hquid and sobd 
steel, the inside surface of furnace walls and gases 
Methods of measuring surface temperatures have 
been developed which avoid errors due to variations 
in surface emissivity by the use of reflectmg caps, 
while a neat and compact furnace gives & source of 
radiation, 3 m diameter and up to 1,750° C, which 
1s very nearly a full radiator A calorimeter instru- 
ment measures the sensible heat content of flame 
gases for the construction of partial heat balances 
The Section has also taken a considerable part ın the 
flame radiation trials carried out ın Holland jomtly 
with Dutch and French scient.fic workers (see Nature, 
August 12, p 255) 

Rather more than half the work of the Aero- 
dynamics Section (M P Newby) has been devoted 
to problems of gas and ar flow, mxıng and ımpınge- 
ment on refractories in the open-hearth furnace The 
flow resistances and flow patterns have been studied 
with cold-air models and on a full-scale furnace 
operated with cold air, and a special technique has 
been developed for measuring mixmg patterns by the 
use of carbon dioxide and methane as tracers the 
presence of which 1s detected by the infra-red gas 
analyser A new type of Pitot tube giving a relatively 
high Reynolds number for a low velocity has been 
developed for use ın furnaces, the shape of orifices to 
give a constant coefficient at low Reynolds numbers 
and the flow of gas and steel ın the sideblown con- 
verter have been studied. 

The Mathematics Section (H Herne) devotes about 
equal fractions of its energies to the attempt to 
provide a theoretical background to experimental 
work in the British Iron and Steel Research Associa- 
tion and to statistical design of experiments and 
evaluation of results The blast furnace and the 
open-hearth furnace have been studied ın both ways , 
m the former case the theory relates to the heat 
balance ın stages, and ın the open-hearth furnace to 
the details of heat transfer A s1x-variable two-level 
factorial trial has been planned for an open-hearth 
furnace and executed by a steelworks, giving signi- 
ficant results for five of the variables The solidifica- 
tion and stresses in castings have been calculated by 
numerical means Another mteresting theoretical 
study relates to traffic analysis ım steelworks and 
ore-handling ports 


Chemistry Department 


The work carried out in the laboratories (under 
J H. E Jeffes) at Battersea which form part of the 
Chemistry Department ıs manly fundamental rə- 
search work on the physical chemistry of the pro- 
cesses which are used m the iron- and steel-making 
industry At the present moment researches are m 
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progress on the followmg topics (1) the rate and 
mechanism of the reduction by hydrogen of thin 
films of won oxides on pure iron ; (2) the equilibrrum 
conditions of phosphorus ım solution m liquid iron in 
contact with a solid lime and tetracale1um-phosphate 
pair at various oxygen potentials, (3) the partition 
of sulphur between gas and slags under various 
conditions of slag composition and oxygen potential, 
(4) the stabilities of various sulphides at high tem- 
peratures using radioactive sulphur ; (5) the heats of 
formation and high-temperature heat contents of 
slag components, (6) the construction of a vacuum 
fusion apparatus for the determination of gaseous 
substances dissolved ın steel samples, etc 


Plant Engineering Division 


A control device has been developed for application 
to a hot-strip mull in order to compensate for the 
increase 1n finished thickness which occurs from front 
to back of a long strip of steel The screwdown 
motors m a tandem mull are operated intermittently 
according to a preset programme based on previous 
strip measurements All presetting and control is 
effected at a power-level consistent with the use of 
standard post-office equipment, resultmg m compact- 
ness, cheapness and reliability. 

Another strip gauge control, originating with the 
Mechanical Working Division, uses the mill 1tself to 
measure the strip thickness and modulates reel 
tension as the output signal The Plant Engineermg 
Division has devised the closed loop, and ıt 18 shown 
that the output ıs expressible as a sixth-order 
differential equation 

A novel method for cleaning industrial gases, such 
as blast furnace gas or flue gas, uses water sprays of 
a controlled size thrown from the periphery of a 
series of rapidly rotating disks arranged ın the centre 
of the pipe along which the dirty gas 1s passed This 
gives a high degree of dust removal with the mmumum 
expenditure of energy and water 

A small-scale cleaner having a capacity of 6,000 
cu ft/hr mounted ın a mobile laboratory truck for 
convenience in doing trials at steelworks, and a large: 
unit to treat 100,000 cu ft /hr, were on view In the 
latter machine the five disks of 16 ın diameter are 
rotated at 5,000 rpm by a 2-hp steam turbine 
The water drops have an mutial speed of 300 ft /sec 
and a size of 100 microns This dense mist of drops 
is thrown across the dirty gas stream as ib passes 
through an annular space surrounding the disks The 
machine ıs about to be installed in a steelworks for 
trial under production conditions 

Dynamic stresses in gantry girders such as occur 
when a crane picks up a heavy load are being studied 
with strain gauges. Steelworks crane cabs are being 
improved in several ways, for example, master 
controllers have been completely redesigned to give 
near spacing These now have vertical handles 
moved radially instead of the ‘tramway’ controller 
motion usually adopted, and maintenance inspection 
and replacement of contact assemblies can be made 
without detachmg any wirmg from the controllers 
The driver will be seated m a special seat based on 
one designed for the Admuralty to ergonomic prm- 
amples by the Department of Human Anatomy, 
Oxford, and Messrs Fairey Marme, Ltd, and the 
controllers will be grouped around the driver for 
optimum ease and accuracy of working The new 
controllers and cab lay-outs will be ın line with the new 
specification of the British Iron and Steel Research 
Association for heavy-duty electric overhead cranes 
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A rotary chart translator enables a large number 
of circular charts to be re-recorded on a single strip 
chart with a reduced tıme base to facilitate a detailed 
study of blast-furnace blowing requirements <A 
48-way recorder enables temperatures at different 
pomts ın ingot moulds after teeming to be studied 


TECHNICAL BOOKS AND 
INFORMATION 


HE Scottish Branch of Ashb held a conference 

m the Mitchell Library, Glasgow, on October 6 
The conference was opened by Mr © A Oakley, 
who spoke on this occasion as the author of several 
technical books, and not ın his official capacity as 
regional controller for Scotland of the Board of 
Trade He regretted that Glasgow has a reputation 
as @ ‘tough’ city, largely due to certain books written 
about it, and said that he had written “The Second 
City” m answer. Mr Oakley went on to suggest that 
this unsavoury reputation ıs a factor in the problem 
of bringing new industries to Scotland There is no 
difficulty ın persuading managers to come and live 
m the Glasgow area,, but the charge-hand type of 
worker has taken his idea of the city from news and 
books Describing his own experience, Mr Oakley 
said that too frequently an author of technical books 
has to meet the cost of publication, and it is rare 
that this type of book produces substantial royalties 
It may take ten years to collect the matenal, and 
techiucal books are better if they are written slowly 
over a period of years rather than tackled and 
finished in @ few months 

Mr. James Fergusson, Keeper of the Records of 
Scotland, outlined the history and care of the records 
of Scotland and stressed that the live, active interest 
of the people 1s necessary to solve the problems facing 
Register House. 

Sir James French, speaking on “Books in Industry”, 
said that books should be available for self-education, 
and advocated numerous well-distributed collections 
of technical works He suggested that money for 
this would be well spent, and could well be saved by 
reducing the school-leaving age to thirteen His 
experience over many years has proved that youths 
at thirteen are ready and willing to leave school, and 
gain more from an earher apprenticeship to a trade 
than from an enforced attendance at school, which 
bores them and wastes their time, Suir James said 
that even the most modern books are in some degree 
historical and that “pioneers of industry spend their 
lives hunting ın unknown forests for which there are 
no guide books, until they themselves may write 
them” 

The next speaker, Mr W A Beck, superintendent 
for Scotland of HM Stationery Office, outlined the 
publications available and described the various 
classes of papers published The last paper, by Mr 
S Wernberg, research manager of Messrs G and J 
Weir, Ltd, was on “The Attitude of the Research 
Worker to Technical Information’? He quoted Sir 
Alfred Egerton, giving the present rate of publication 
of scientific papers as approximately one million, 
ninety per cent of which are only written to publicize 
their author’s existence There is no easy solution, 
because a publication giving arbitrary results might 
well have a value in the experimental techniques 
deseribed Too often the lbranan regards the 
es worker as an individual pursuimg a certam 
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line of inquiry for a particular project. Nmety per 
cent of his reading time must be allocated for routme 
‘keepmg abreast’, but reading time for a specialized 
job cannot be arbitrarily decided. Mr Wemberg said 
that tt 1s useless for the research worker to attempt 
to examine more than one-tenth of one per cent of 
published material, which works out at twenty to 
twenty-five papers or articles a week Of these, one- 
tenth may be of immediate interest, and a fraction 
of wider interest In this connexion, ıt was stressed 
that editors cannot pay too much attention to the 
‘contents’ page Selection of material should always 
be the responsibility of the research worker and 
should not be left to the librarian, although the latter 
can usefully do the routine work of abstracting after 
the initial selection From experience, Mr Weimberg 
regretted that the emphasis m abstracts 1s on results, 
which are often of less use than the operational 
techniques and the experimental results prior to 
analysis 

Mr. Weinberg put forward a plea for discrimination 
on the part of editors and secretaries of learned 
societies, and he hoped that the advantages of 
personal publicity would be reduced in such a manner 
as to discourage all but the better papers Repetition 
should either be avoided or clearly mdicated Until 
1b 18 possible to dial the number of the information 
requued and see ıt flashed on a screen, the bringing 
together of the librarian and research worker on a 
personal basis ıs most likely at this stage to produce 
beneficial results 


MILK RECORDING AND 
BREEDING OF DAIRY CATTLE 


ees most of the important statutory activities 
+2 of the Milk Marketing Board were taken over 
by the Ministry of Food at the begmnmg of the 
Second World War, and have not yet been restored 
to it, a good deal of the energies and the not meon- 
siderable financial resources of the Board have been 
of recent years devoted to the milk recording and 
breeding movement, with the ultimate objective of 
improving milk yields per cow and also milk quality 
Dr Joseph Edwards, head of the Production Division 
of the Milk Marketing Board, in an address to the 
Farmers’ Club at a meetmg in London of October 2, 
gave a valuable account of the extensive progress 
made ın three fields mılk recording (National Milk. 
Records) since the Milk Marketing Board took over 
this scheme from the Mmustry of Agriculture im 
1943 , the development since 1947 of the Milk Market- 
ing Board Bureau of Records, and artificial insem- 
ination of dairy cows which, followmg the pioneer 
work started in 1942 at the experimental centres at 
‘Cambridge and Reading, was taken up on a com- 
mercial scale by the Board in 1945 

. In the first of these fields, the number of recorded 
herds has gone up from just over 4,000 to more than 
24,000, about twenty per cent of the dairy cows ın 
England and Wales are now recorded for yield Some 
progress has also been made m recordmg butterfat 
percentage, about seven per cent of dairy cows are 
now in the scheme All recorded cows are identified 
by ear-marking, itself no meonsiderable task As 
regards development smce 1947 of the Bureau of 
Records, this Bureau publishes annually a report and 
analysis of the figures obtamed from the National 
Muk Records, & publication. of real value to most of 
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the organizations and mdividuals mterested ın herd 
improvement, it also provides statistical and other 
services for artificial msemination centres and collates 
much data for the various breed societies and others 
In the field of artificial msemmation the progress has 
been particularly strikmg The number of cows artı- 
ficially msemmated from Milk Marketing Board 
centres has risen from 6,401 mm 1945-46 to no less than 
431,402 m 1949-50 In non-Board centres the number 
imsemuinated ın the latter year was 172,321, so that the 
total for the country ıs well over 600,000, that 18, 
some twenty per cent of the dairy cattle m England 
and Wales are now served artificially by bulls of 
which the great majority are well above average 
quahlty 

The records quoted by Dr Edwards show the rapid 
advance m numbers m recent years of the heavy- 
yielding Friesian (or Friesian-type) animals, which 
now form as much as 32 per cent of the total national 
herd He also gave some interesting figures indicating 
fluctuations ın herd fertility (disclosed by artzficial 
insemination) 

From Dr Edwards’s figures and conclusions, which 
are borne out by all recent experience, 1t 18 clear that, 
at present, the main, lmmitmg factor m milk production 
m many herds is not heredity but dary farmmg 
technique, particularly m relation to grassland 
improvement and pasture management 

HD Kay 


FILMS AND FILMSTRIPS IN 
FUNDAMENTAL EDUCATION 


RODUCED m collaboration with Unesco, four 
new educational pamphlets of Film Centre, Ltd., 
discuss the role of films and filmstrips in fundamental 
education The first, “The Film and Fundamental 
Education”, shows that the full development of the 
film in fundamental education must depend to a large 
extent on governments The finance and the resources 
involved are considerable, particularly for production 
But whatever the contribution made by governments, 
a very large measure of initiative still lies with non- 
official organizations of all kinds, especially in the 
field of film use 
In many areas where the population 1s scattered, 
mobile units are likely to remain the most effective 
means of showmg films for some time to come Since 
the equipment of a mobile unit costs several thousand 
pounds, the responsibility will continue to lie mamly 
with governments Ultimately, however, mobile 
units must make way for static projectors ın each 
community, if films are to gain a regular and accepted 
place ın local life At this pomt private organizations 
should be ready to play their part Where an mdi- 
vidual organization 1s unable to afford the cost of a 
projector, a co-operative film service, uniting a 
dumber of bodies or persons prepared to contribute, 
3an provide projection equipment and skilled pro- 
jectionists The service is also capable of further 
»xtension to melude training courses for 1ts members, 
and even a film lending library service 
In this context the Film Councils, developed in 
Janada and the United States, provide a very relevant 
xxample These Couneils bring together local bodies 
of all kmds—youth clubs, women’s institutes, churches, 
shambers of commerce, trade unions, industrial firms, 
‘armers’ groups and others—for a common purpose, 
10 promote the educational use of the film The 
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Ottawa Film Council, for example, has more than a 
hundred affiliated organizations The main value of 
the Council ıs twofold By the poolmg of finances 
the resources available to the community can be 
very considerably increased The fullest possible 
local participation is also ensured 

Popular imitiative and use of co-operative methods 
are, m fact, the keys to success In the last analysis, 
fundamental education can only be a livmg and 
creative movement if ıt 1s a movement of the people 
themselves, working together for the advancement of 
the whole community and with 1+ the whole nation. 

The second pamphlet describes the most surtable 
apparatus for the projection of films and filmstrips m 
fundamental education, while the third and fourth 
pamphlets deal with the choice and care of films and 
filmstrip m fundamental education 


ACCEPTANCE SAMPLING 


T the first post-war meeting of the American 

Statistical Association, held m Cleveland, Ohio, 
im January 1946, an all-day session was devoted to 
statistical methods of acceptance mspection, and the 
proceedings of this session have recently been pub- 
lished* It is a pity that there has been more than 
four years delay m publishing this materal, as its 
prompt appearance would have had a stimulatmg 
and clarifying effect As ıb ıs, considerable further 
development of the subject has occurred, and the 
book 1s somewhat out of date. A good deal of ıt will 
make worthwhile reading, nevertheless, to anyone 
interested ın mdustrial mspection. 

The firsz half of the book 1s devoted to acceptance 
sampling by attmbutes A short history of develop- 
ments prior to 1941, by Paul Peach, 1s well written 
and good, except that no reference ıs made to British 
work (one has to admit, however, that not much 
British work had been published) E G Olds, ma 
review of war-time developments, gives clear descrip- 
tions of the various methods available (though the 
relations between them are not always shown up 
well) and has compiled a good bibliography Then 
follows ths most interesting feature of the book, a 
verbatim report of a long discussion on sampling by 
attributes The seventeen contributors appear to 
speak from extensive experience and to have really 
thought about the subject, and their discussion 1s 
izemarkably shrewd and to the pomt 

The second half of the book, devoted to acceptance 
sampling by variables, ıs less interestmg J H Curtiss 
applies the language of the Neyman—Pearson theory of 
testing hypotheses to deal with a limited range of 
problems arismg with specifications of population 
mean. A short summary 1s given of a paper by W A 
Wallis on using measured values of a variable to 
estimate the proportion fallmg beyond some limit 
and classed as “‘defective’’, mstead of merely notimg 
the proportion of defectives directly , a full account 
has been published in “Selected Techniques of 
Statistical Analysis’ (London McGraw-Hill Pub- 
lishing Ca, Ltd, 1947) The ensumg discussion on 
sampling by vanables, though it brings out some 
interesting points, rather flags by comparison with 
the first discussion J W. Tukey, as chairman, grves 
a good summig-up F J ANSCOMBE 


* Acceptance Sampling a Senes of Papers and Discussion on the 
subject oF Acceptance Sampling delivered at the 105th Annual Meeting 
of the American Statistical Association at Cleveland, Ohio, on January 
27, 1946 Pp iv+155 (Washington, DC American Statistical 
Association, 1950 } 
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for opumons expressed by thew correspondents 
No note 13 taken of anonymous communications 


Immersion and Survival in Cold Water 


A SURVEY of the results of experrments performed 
in baths! suggests that few men would hve ın water 
near freezing pomt for more than 30 mm and none 
for more than 14 hr Yet some people derrve much 
pleasure and no harm from brief immersions in such 
water, and shipwrecked people are known to have 
survived after spending several hours in icy seas 
Thus, Molnar! has quoted a group of twenty-three 
people who all survived long immersion ın the sea 
although expe1iments performed in baths suggested 
that this should have lowered their rectal tempera- 
tures to 24°C, and he was surprised to find m 
another report that three men who had no Iife-jackets 
could hold up ther heads after 1 hr im water at 
4-7°C Critchley?, moreover, has quoted an example 
of a man who survived after swummuing for more than 
half a day ın water at —15°C The followmg 
observations and calculations may explam this 
apparent contradiction 

All tests were performed on one subject aged 
thirty-six years, 180 cm high, and weighing 85 kgm , 
who was a moderate swimmer and unaccustomed to 
cold water The calculations apply to a man of his 
sıze He first swam for about half a mmute m an 
arctic sea inlet at a water temperature of 3°C When 
he came out of the water his skin temperature was 
only slightly lower than ıt had been before, and ıt 
returned to near 1ts origmal level withm 10 mim. 
although he was not artificially warmed Hos rectal 
temperature rose by 0 4°C immediately after the 
swim, this was probably caused by a mechanism 
which has been discussed. elsewhere? 

It can be calculated how fast this subject was losmg 
heat in the cold water if ıt 1s assumed that his surface 
areas was 2 05 m ?, the average conductivity of his 
superficial tissues between 9 and 10 Cal /m */hr /° C ©? 
and the temperature of his deeper tissues near 37° C 
(though ıt cannot be said exactly what the latter was?) 
At water temperatures of 0-5°C, this man should 
have lost some 12 5-10 Cal/min Since his specific 
heat was probably 0 83%, this rate of loss would 
have lowered his average body temperature by about 
0 18-0 14°C /min It ıs clear, therefore, that ım- 
mersions of a few minutes ın very cold water cannot 
cool the body to a dangerous extent 

Experiments have sunce been performed to study 
the heat production durmg swimmmg ‘They were 
done at water temperatures of 20°C and aw tem- 


HEAT PRODUCTION WHILE SWIMMING 














Activity Period of} | Heat production 
before during collection} Cal /min Cal /m ?/hr 
collection collection (min ) 
sae: 
Squatting Slow swimming 1 8 | 284 
near pool 
Squatting Slow swimming 2 10 5 307 
near pool 
Slow ‘Treading 
swimming water’ 1 75 220 
Moderately Moderately hard 
hard swim- swimming 1 126 365 
mung 
Slow Squatting near 2 45 134 
swimming poo. 
Lying still Lying still 
(basal meta- 12 12 341 
bolic rate) 
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peratures of 15-20°C ‘The subject swam with a 
Douglas bag on his back Samples of expired air 
were analysed m Haldane’s apparatus? and the heat 
production was calculated from the oxygen con- 
sumption The results are given ın the accompanying 
table If the subject had been swimming m colder 
water Ins heat production would have been at a~ 
similar level, because ıb 18 evident from Spealman’s 
data!? that in the absence of shivermg the heat pro- 
duction of a subject immersed ın water does not 
depend on the water temperature Even if the actual 
heat losses were a little higher than those calculated 
above, a man who ıs swimming hard should produce 
about as much heat as he loses ın water near freezing 
point, and he should not die of cold as long as he 18 
able to swim Strffness of the muscles may eventu- 
ally mnterfere with efficient swimming, but muscles 
which are bemg exercised hard may remam warm 
enough to prevent them from becoming stiff After 
rescue, moreover, a man who has been swimming 
would not require to warm his limbs at the expense 
of more important regions of his body®, and he would 
continue to have a high level of heat production for 
some tıme This may be a great help ın resuscitation 
Men in baths may shiver, but only after they have 
lost much heat, and they cannot produce enough heat 
by this means alone to balance their losses im very 
cold water! 

Fit men, therefore, who are ın danger of mmersion 
in cold water, might be advised to swim or struggle 
as hard as they can for as long as they can If they 
try to preserve their strength by clinging to wreckage 
or floating on their lifebelts, they will die from cold 
Perhaps more lives would have been saved im the 
past 1f this had been understood 

My thanks are due to Prof R A McCance for his 
inteiest and help, to the captam of HMS Truelove 
(Cdr A S Jackson, RN) for allowing the arctic 
experiment to be conducted from his ship, to the 
Master and Fellows of Emmanuel College, Cambridge, 
for the use of their swummung pool, and to Surg Leut 
G R Hervey, RNVR,, for determining the meta- 
bolic rates g 

E M GLASER 
Medical Research Council 
Department of Experimental Medicine, 
Cambridge Aug 9 
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Comparison of Archæological and 
Radiocarbon Datings 


SEEING that the radioactive carbon method for 
dating the past so lucidly described by Prof F. E. 
Zeuner in Nature of November 4, p 755, was evolved 
primarily to test certam physical hypotheses, ıt may 
be of interest to physicists to see how far the applica- 
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tion of the method to materials relatively or absolutely 
dated by archxological methods yields consistent 
or confirmatory results More than five hundred 
radiocarbon dates have now been published?! 
Attached to each 1s the standard deviation, “consist- 
ing solely of the error of counting random events” 
These dates mclude seven objects from Egypt and 
five from northern Europe, at least the relative ages 
of which are well established by archeological 
methods 











EGYPT 
Historical Ayer- 
Object] Archæological age in Radio- Aver-| age 
0 penod or site years be- | carbon dates| age | BO 
fore dates 
present 
62 Ptolemaic 2280 2190 +450 240 
{coffin wood) 
81 Sesostris ITI 3845 +400 
(tomb) 3750 34074500 | 3621 | 1671 
36424310 
12 | Set stab) 
neferu + 
(tomb) 4575475 5548-4500 4802 | 2852 
48174240 
1 Zoser 3699 +770 
(tomb) 4650475 |< 42344600} 3979 | 2029 
267 1808 4260 | saga | 
£ 
(Hemaka’s tomb) 4900 +150 4961 £240 4883 | 2933 
463 mar. 5256 +230 3306 
457 4 oo) 6054 +330 
Fayum + 
(Neolithic) 6136+320 | 8095 | 4145 








The very wide discrepancies ın the estimated age 
of the same object in the cases of objects 1 and 12 
will be at once noticed , but ıt should be remembered 
that these are among the earliest experrments The 
radiocarbon date for the roof beam of the tomb of 
Hemaka, vizier of the fifth Pharaoh of the First 
Dynasty, favours the higher of the historically 
possible dates for the unification of Egypt under 
“Menes” While the settlement at El Omari ıs still 
formally neolithic, ıt was occupied for a considerable 
tıme and might well be regarded as later than the 
Fayum neolithic (Object 457), though surely sub- 
stantially earher than the foundation of the First 
Dynasty 

NORTHERN EUROPE 











Aver- 
Object Archeological Radiocarbon j| Aver- age 
No period or site dates age BO 
dates 
Neolithic 
462 Bhenside Tarn 49644300 3014 
(wood) 
Mesolithic 
434 | Boreal, Zone VI* 8631 +540 6681 
(Aamose, charcoal) 
433 Boreal, Zone VI 9935 +440 9929 | 7979 
{Aamose, hazelnuts) 9927 4.830 
432 | Boreal, Zone V 7583 +380 5633 
{Aamose, pine cones) 
353 Pre-Boreal, Zone IV 10167 +560 9488 | 7538 
(Starr Carr, wood) 8808 +490 





* The sequence of zones, defined by pollen analysis, has been estab- 
lished stratigraphically by Prof K Jessen and Prof H Godwin 


Britons will be pleasantly surprised to find that a 
full neolithic settlement in Cumberland, which on 
archzological grounds should certainly be later than 
the first neolithic sites of southern England, should 
be so ancient The discrepancy between 433 and 434, 
hezel-nuts and charcoal respectively, from the same 
temporary camping placo on Aamose in Zealand, 
may disclose a serious methodological defect The 
date for 432 1s so discordant with 433 and 353 as to 
suggest that the samples have got mixed up On 


NATURE 


1069 


archzological and paleobotanical grounds, the wooden 
platform on the edge of the former Pickermg Lake 
ın Yorkshire excavated by Dr Grahame Clark must 
be substantially older than the foregomg Danish 
sites (482-34) The discrepancy between the results 
obtained from two pieces of wood from this platform 
1s alarming , but the average happens to agree rather 
well with the estimates of the age of the climatic 
phase and pollen zone to which, based upon the geo- 
chronological method of de Geer, ıt belongs 

In conclusion, ıt might be noted that uf object 75 
represents, as appears, the date for the begining of 
agriculture m the Chicama valley of Peru, that 
would have happened 2,300 years later than in 
Cumberland But a mere archeologist feels that the 
method will require considerable checking and refine- 
ment before ıt can provide reliable dates for pre- 
historic events 

V. Gorpon CHILDE 
Institute of Archeology, 
University, London, N W.1. 


14“Radiocarbon Dates”, by J R Arnold and W F Libby (Untver- 
sity of Chicago, Institute for Nuclear Studies, 1950) 


Autoradiographic Evidence for the 
Occurrence of Organic Iodine in the 
Anterior Lobe of the Pituitary Gland 


Usne sodium iodide labelled with 10dine-131 
(supplied by the Atomic Energy Research Establish- 
ment, Harwell), we have studied by the autoradio- 
graphic technique the distribution of 1odine tracer 
doses in the pituitary gland of the gumes pig 
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Photomicrograph of the pituitary gland of adult guinea pig, 

with autoradiographs superposed The reduced silver grains 

are present only in the anterior lobe (Fig 1), and are completely 
absent ın the posterior lobe (Fig 23 x 395 
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Each of a group of adult anmmals was mjected with 
a single dose of 0 3 y of 10dine (corresponding to the 


- 


quantity contamed in the ammal’s normal daily food), ` 


contammg 250, C of 1odme-131 The animals were 
killed after 24 hr and the pituitary and thyroid 
glands removed These were embedded ın paraffin, 
and then, histological sections of thickness 2—5 p were 
prepared, mounted on microscope slides, covered with 
Kodak stripping emulsion for autoradiography and 
exposed! 

The thyroid sections were exposed for 18-24 hr, 
and im the resulting radiographs the occurrence and 
distribution of 10dine were in complete accord with 
the findings of other authors? These 
radiographs served as controls on 
the quality of the emulsion and the 
method of development, and at the 
same tıme acted as checks on the 
observations on the pituitary 

The pituitary sections were found 
to be only weakly active and im con- 
sequence were exposed for the maxı- 
mum time advisable, that 18, about 
three half-lives (21 days), after 
this tıme the plates were developed 
and then stamed with Hematoxylin 
and Hosm Under the microscope, 
it was possible to see a weak ım- 
pression in the emulsion correspond- 
ing to the anterior lobe of the gland 
and its pars tuberalis, but there 
was no evidence for the presence of 
1odine in the posterior lobe Fig 1 
shows a portion of the anterior lobe 
and Fig 2 a portion of the posterior 
lobe, on which the corresponding 
autoradiographs are superposed 

Since the 10dine fixed selectively 
m the anterior lobe is m orgame 
form—as 1s shown by the fact that 
1t 18 not soluble ın the hquids norm- 
ally used ın the preparation of histo- 
logical sections*—we think that our 
observations confirm the statement 
of Sturm and Schneeberg, and of 
Jolot and co-workers‘ on the pro- 
perty of the pituitary gland of fix- 
ing thyroxine m a specific manner 
The present result, however, seems 
to demonstrate the direct mfluence 
of the thyroid on the anterior 
pituttary 

Work on this subject is still in 
progress and will be reported fully 
elsewhere 

A ASCENZI 
Isttiuto di Anatomia e Istologia Patologica, 
Université di Roma 
G Boato 
F PassaLacgua 
Istituto di Fisica dell’Universitaé, 
Centro dı Studio per la Fisica Nucleare 
del CN R , Roma 


1 Tis memod 19 similar to that used by Pelc, S R , Nature, 160, 749 


? Leblond, C P , Anat Ree , 88, 285 (1944) Gross, J , and Leblond, 
C P, Endoerin (1948) 

* Hamilton, J. Q, Soley, M H, and Eichorn, K B, Umy Cabf 
(Berkeley) Pub Pharmacol, 1, 336 (1940) Leblond, © P, 
J Anat, 77, 149 (1943) 

‘Sturm, A , and Schneeberg, R , Z exp Med , 88, 665 (1933) Johot, 
E, Courrer, R , Horean, A, and Sùe, P, O R Acad Ser, Pans, 

218, 769 (1944) 
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Surface Structure of Feathers from the 
: White Domestic Fowl 


THE cuticle of an anımal fibre consists of a thin 
membrane, the epreuticle!, covering the surface, and 
at least two moro layers, the exo- and endo-cuticle? 
The epicuticle of wool has been especially studied at- 
this Institute, and work 1s now bemg carried out on 
its fine structure and chemical composition Related 
subjects such as the feather vane and down from 
the white domestic fowl have also been examined in 
the electron microscope ın order to see if any corre- 
sponding layers could be found 


= 
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Wig 1 Fragmented membrane obtained bv bromination of feather vane followed by 


shaking with water Palladium shadowing, 4 to 1 


Tig 2 Membrane covered with sacs, from tryptic rea phenol-treated feather vane 


Palladium shadowing, 4 to 


Fig 3 Tube-hke striated membrane from tryptic digest of phenol-treated feather down” 


Palladium shadowing, 4 to 1 


Fig 4 Double striated membrane from alcohol-bisulplute dissolved feather vane Palladium 


shadowing, 4 to 1 


The chemical and enzymatic treatments of the 
feather specimens were essentially the same as those 
earlier used for wool? After a slight bromination 
followed by shakmg with water, the membranes 
shown ın Fig 1 were found ın the suspension They 
resembled very much the oepicuticle isolated from 
woolinasimilar manner However, these membranes 
seemed to be more brittle and did not occur m such 
large pieces as ın the case of wool The thickness was 
slightly less than 100A 

Phenolic treatment (50 per cent phenol n water, 
2hr at 100°C) followed by digestion with trypsm? 
produced big pieces of thm membranes, some of 
them completely covered with small sacs of the 
cornet-like shape shown in Fig 2 ‘These sacs give 
a velvet-like appearance to the surface of the barb 
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and might be helpful m imeieasimg the water- 
repellency properties, and also in reducing the mobil- 
ity of air within the feathers for heat ınsulatıon and 
durmg flight In the same specimen were also found 
sheaths showimg striations which gave the impression 
of a replica of bundles of microfibrils This can be 
“seen m Fig 3, which is from a preparation contaming 
only downy barbules The thickness of the mem- 
branes from the phenolic treatment varied between 
50 and 200A  Sumlar results were obtamed by 
dissolving the feather parts ın dilute sodium sulphide 
Thicker sheaths, up to 01 micron in thickness, 
were obtained when feather barbs were dissolved in 
50 per cent alcohol to which had been added some 
0 1 per cent sodium bisulphite! These membranes 
were mostly double (origmating from both sides of 
the barbules), and in the optical microscope ıt could 
be seon that they still retamed the contours of the 
original feather parts In the electron mucroscope, 
marked striations and also compact ridges could be 
observed These ridges might belong to cell walls 
(Fig 4) 
The treatment with phenol and enzyme or with 
alcohol and bisulphite leaves only the outer paris 
`of the feather vane and down undissolved From 
the different action of the reagents ıt can be con- 
eluded that the keratmous body ıs enveloped by a 
cuticular sheath approximately 0 1 micron thick, 
consisting of at least two layers The external of 
these, practically unattacked by tryptic digeszion, 
1s the same as that freed by bromination It 1s the 
most resistant one and 1s analogous to the epicuticle 
of wool Beneath there 1s the second layer, which 1s 
digestible by trypsm but unattacked by alcohol and 
bisulphite This layer might correspond to the 
exocuticle of wool 
Further details of this mnvestigation will be pub- 
lished elsewhere ‘These studies of the epicuticle 
have been aided by a research studentship to one 
of us (G L ) from the International Wool Secretariat 
Bo Purr 
Gosta LaGERMALM 
Nits GRAIÉN 
Swedish Institute for Textile Research, 
Gothenburg Aug 15 
1 Tandberg, J, Philip, B , and Gralén, N , Nature, 162, 458 (1948) 


= Mercon P H, Iandberg, J, and Phibp, B , Text Res J, 19, 678 


3 Elod, E, and Zahn, H , Naturwss , 38, 158 (1946) 
‘Lundgren, H P , Sten, A M , Koorn, V M, and O'Connel, R A, 
J Phys Coll Chem , 52, 180 (1948) 
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Superconductivity of Tin Isotopes 

MEASUREMENTS have been made of the super- 
conducting transition temperatures and critical fields 
of nearly pure tin isotopes separated by the electro- 
magnetic method, the mean atomic weights pro- 
visionally determmed by mass spectrograph were 
116 2 + 0 2, 120 0 +0 2 and 1236 +04 Samples 
of about 15 mgm ın the form of cylinders 1 em long 
cast in silica tubes were used, and transitions were 
studied (a) by observing the magnetic moment In a 
constant small magnetic field (2 gauss) as the tem- 
perature was lowered, and (6) by measuring magnet- 
ization curves at constant temperatures The mag- 
netic moments were measured by a ballistic method!, 
and to umprove relative accuracy all three samples 
were studied together The transitions were sharp 
(~ 0 01°K width), and the transition temperatures 
(Te) defined as the temperatures (extrapolated to 
zero fielcl) at which the ratio of magnetic moment to 
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field had half ıts superconductmg value, could be 
determined with a precision of order 0 001° K 
relative to each other The values of Te expressed 
on the 1949 scale? were. 

M 116 2 120 0 123 6 

Te? K 3 763 3 707 3 654 

Maxwell’s? value Te = 3 662° K for an enriched 
sample with M = 123 1 lies well on a graph of these 
results, and so too does the value Te = 3 726° K 
for natural tin* (M = 118 7) A log-log plot shows 
that our results are consistent with the relation 
Te œ 1/M4/?, but until the atomic weights have been 
determined more precisely, a departure of the ex- 
ponent by as much as 0 05 from 4 ıs not excluded, 
This relation was predicted by the theories of 
Fiohlich® and Bardeen*, and has already been veri- 
fied in experiments on mercury isotopes?® By 
direct. measurements of differences (AHe) of critical 
field (He) between two isotopes at the same tem- 
perature, 1b was established that the He—T curves 
are geometrically similar, im particular, the value 
of AHejHe extrapolated to 0° K was found equal 
within 5 per cent to ATejTe, so that the relative 
change of electronic specific heat cannot exceed 5 per 
cent of the relative change of mass The value of 
dH,/dT at T = Te was 142 gauss/° K , and the value 
of HejTe extrapolated to T=0°K was 815 
gauss/° K for all three isotopes. 
Full details of these experiments will be published 

later 

W D ALLEN 

R H DAWTON 


J M Lock 
A B PIPPARD 
D SHOENBERG 
Royal Society Mond 
Laboratory, 
Cambridge 


Atomic Energy Research 
Establishment, 
Harwell 
Nov 20 


1 Shoenberg, D , International Conference on Fundamental Particles 
and Low Temperature (Phys Soc, 2, 85 (1947) ) 


? van Dyk, H , and Shoenberg, D , Nature, 164, 151 (1949) 

3? Maxwell, E, Phys Rev, 79, 173 (1950) 

t Laurmann, E ,and Shoenberg, D , Proc Roy Soc , A, 198, 560 (1949) 

ë Frohlich, H , Proc Phys Soc, A, 63, 778 (1950) 

t Bardeen, J , Phys Rev , 78, 167 (1950) 

? Maxwell, E, Phys Rev , 78, 477 (1950) 

8 Sern, B, Reynolds, C A, and Nesbitt, L B, Phye Rev, 78, 487 
(1950), 78, 813 (1950), 80, 761 (1950) 


THE superconductivity of three samples of sep- 
alated tin isotopes (identical with those mentioned 
in the preceding communication) has been investigated 
with two different methods In addition to some 
experiments on the magnetic susceptibility, sumilar 
to those carried out by the Ameuican authors! and 
m Cambridge, detailed measurements of the de- 
pendence of the electrical resistance on temperature 
and magnetic field have been made Thin rolled strips 
of the three isotopes and of natural tin, which had 
been annealed, were investigated simultaneously by 





the same method as employed previously? The 
following results were obtamed 
BE 116 2 118 7 120 0 128 6 
Te(H = 0) 3 764 3 727 3 710 3 653° K 
TAPP 4057 061 4064 61 
He (3 5°K 3 35 32 23 gauss 
e(30°K)| 108 104 98 90, 
He (2 5°K); 169 166 160 151, 
He(20°K)| 220 216 210 202 7 
He (1 5°K)| 259 255 248 24i y 
He (0° K) | (808) (305) (299) (291) °° 
HAO’ KYTe} 81 8 81 9 80 5 79 9 'gauss/deg 
dHejdT (To) | 152 163 157 54-3 
Ra e| Ros 5 x 1025x110 |1 5x10 2x 10° 











M ıs atomic waght, T. 18 transition temperature in zero feld, 
H, 1s critical field, Rz 18 resistance at 2° K 
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As predicted by Frohlich’s theory’, the product 
TM? is a constant The high purity of the samples 
is indicated by the low value of the resistivity at 
42°K (RiR ~ 5 X 10), as well as by the 
shape of the He—T curves Below 3°K the latter 
are simular parabolas to a high degree of accuracy 
(~1 part ın 300), while above this temperature 
deviations from the parabolic form become significant 
In this non-parabolic region there also occur slight 
changes ın the relative position of the H,—T curves, 
the positions being, however, rigorously maimtaimed 
below 3° K This shift, which may be due to a second- 
ary effect, requires further investigation 


W D ALLEN MARIANNE Bar 
R H Dawton K MENDELSSOHN 
Atomic Energy Research J L OLSEN 
Establishment, Clarendon Laboratory, 
Harwell Oxford. 
Nov 25 


1 Maxwell, E , Phys Rev , 78, 477 (1950), 79, 173 (1950) Serin, B, 
Reynolds, © A, and Nesbitt, L. B, Phys Rev , 78, 487 (1950) , 
bul , 78, 813 (1950) 

t MacDonald, D K C,and Mendelssohn, K , Proc Roy Soc, A, 200 
66 (1949), thd , 202, 103 (1950) 


s aaa H , Proc Phys Soc, A, 68, 778 (1950), Phys Rev , 79, 845 


A Double-beam Infra-red Spectrometer 
with Fast-Scanning Cathode-Ray 
Tube Display 


In the past few years, several workers have 
shown!" that infra-red spectra can be presented con- 
tinuously on a cathode ray tube The presentation of 
spectra mn this way, in scan tumes as short as several 
milliseconds, appears to lend itself to the study of 
rapid chemical reactions and other transient phe- 
nomena In such an imvestigation of liquid phase 
reactions, I encountered difficulty ın imterpreting 
spectra owing to frequent superposition of bands of 
the several molecular species involved To minimize 
this difficulty, a spectrometer has been designed ın 
which, by a time-sharing double-beam system, spectra 
giving the percentage difference in absorption between 
two liquid samples can be displayed as an apparently 
steady trace on & cathode ray tube 

Two parallel mages of a Nernst glower, about 
15mm apart, are made to fall approximately radially 
on the teeth of a rotatmg sector disk This has 
20 teeth, with an equal tooth- and gap-width of 
15 mm, and 1s rotated at 6,000 rpm, thus allowing 
the light beams forming the two images to pass the 
disk alternately with a switching frequency of 
2,000 c/s The two beams are combmed by means 
of an optical mixing device to give a single mmage, 
at the entrance slit of the monochromator Cells 
containmg liquid samples can be inserted in the beams 
Jast before they reach the chopping disk A Littrow 
spectrometer arrangement with off-axis paraboloid 1s 
used, scanning bemg accomplished by insertmg a 
small moving plane murror ın the beam between the 
entrance slit and collimating mirror This plane 
muror is mounted on & robust galvanometer coil with 
strip suspension, the system having a response flat 
to 100 c js A sawtooth wave-form at some frequency 
between 5 and 25 c/s ıs applied to the coil, givmg 
the murror a constant angular velocity durmg the 
sean, and also to the cathode-ray tube X-plates, 
providing a synchronized time-base for displaying the 
spectrum A photo-electric system provides angular 
ealibration of the scanning murror 

The detector ıs & lead sulphide cell which feeds a 
battery-operated head amplifier of high mput ım- 
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I. Video traces for water and water -+ 10 per cent acetone 
(successive exposures) 
II Video trace showing switching between water and water + 
10 per cent acetone 
III Percentage absorption of acetone at 10 per cent concentration 
in water (5 per cent peak absorption 
IV Percentage absorption. of pure one (50 per cent peak 
absorption. 
V Percentage absorption difference between (1) 20 per cent 
N methyl morphokne, 20 per cent dibenzyl phosphite and 60 per 
cent ethyl alcohol, and (11) 40 per cent carbon tetrachloride 
and 60 per cent ethyl alcohol 
VI-VIII Percentage absorption difference between (1) 20 per 
cent N methyl morpholine 20 per cent dibenzyl phosphite, 20 per 
cent carbon tetrachloride and 40 per cent ethyl alcohol, and 
(u) 60 per cent carbon tetrachlonde and 40 per cent ethyl aleohol, 
at 230, 1,020 and 1,930 seconds after start of reaction 


Scans are of 40 msec duration, I-IV covering the range 1 5-2 u 
and V-VIII the range 2-2 5, with longer wave-lengths on left 


pedance and band-width 2 ¢/s-l0 ke js The signa. 
when the chopping disk ıs stopped in one position 
consists of a series of pulses the tops of which are 
modulated by the changes of energy as the spectro- 
meter scans the spectrum, separated by gaps pro- 
duced by inserting a shutter ın the radiation stream 
durmg the flyback When the choppmg disk x 
running, there is & ripple at optical switching fre- 
quency (2 ke js ) superimposed on the video pulse: 
and corresponding to the energy difference betweer 
beams For percentage absorption presentation this 
signal ıs first used to modulate a 200 ke /s carrie 
which ıs set to zero amplitude between video pulses 
This modulated carrier 18 then adjusted to constant 
peak level by an amplifier ın which the automatic 
gain-controllmg voltage ıs filtered by a circuti 
attenuating the optical switching frequency (2 ke /s | 
but passıng Fourier components of the video signa 
corresponding to absorption bands (up to 200 ¢ js) 
If the energy of the sample beam never exceeds thai 
of the reference beam, the operation of brmging the 
peak carrier amplitude to a constant value correspond: 
to standardizing the reference beam By rectifyms 
and smoothing the carrier output a 2 ke js ripple 
component ean be recovered which corresponds 1x 
amplitude to the percentage difference between the 
sample and reference beams ‘This 1s displayed on 4 
blue-sereen cathode ray tube from which records are 
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made on fast bromide paper using an electrically 
operated aircraft camera and an electronic trigger to 
brighten selected scans. 

Performance 1s at present muted by xmperfections 
of the order of 10 p ın the form of the chopping disk, 
which shows change-over disturbances varyimg from 
tooth to tooth, and by the fact that imperfections ın 
cells and optical mixer prevent the attamment at 
the spectrometer entrance slit and at the collimator, 
of radiation distributions identical for both beams 
These set a limitmg error m observing differences, 
over a normal scan, of 2 per cent of the total trans- 
mission From traces I-IV reproduced here, ıb is 
seen that a recognizable spectrum (subject to solvent- 
solute interaction) of acetone ın water is obtamable, 
the peak absorption difference bemg 5 per cent 
Similarly, traces V-VIII (peak absorption difference 
10 per cent) show that a chemical reaction m which 
the total change of transmission at the relevant 
absorption maxumum ıs less than 5 per cent can be 
readily followed, but that extensive deviations from 
Beer’s law may be the rule 

This work was carried out during the tenure of 
an ICI fellowship at the Department of Colloid 
Science, Cambridge I am indebted to Messrs. Unicam 
Instruments (Cambridge), Ltd , who built the spectro- 
meter, and to the Institute of Petroleum for their 
support of the work 
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E F Dary 
Unicam Instruments (Cambridge), Ltd , 
Arbury Road, Cambridge July 29 
1 Baker, E B,and Robb, © D, Rev Se Instr , 14, 362 (1943) 
*Daly, E F, and Sutherland, G B B M, Nature, 157, 547 (1948), 
and Proe Phys Soc, 59, 77 (1947) 
3 i a ; Temple, R B, and Thompson, H W , Nature, 158, 196 


‘Deal, W E, Bradshaw, W, and Matsen, F A, J Chem, Phys, 
16, 638 (1948) 
3 Bullock, B W , and Silverman,S , J Opt Soc Amer , 89, 200 (1949) 


Hall Effect in a Selenium Single Crystal 


In a recent communication!, measurements of 
conductivity and thermo-electme power of selenium 
single crystals were reported These have now been 
supplemented by a determination of the Hall effect 
on one such crystal An ac method of measurement 
was used in which direct current was passed through 
the specimen held ın a magnetic field alternating at 
80 c/s This was found necessary in order to reduce 
the noise-level below that of the signal 

Both the Hall effect and the thermo-electrie power 
(8) yield values for the concentration (n) of free 
electrons (or positive holes), the formula giving @ 
in terms of n and T bemg? 


_ k 2(QrmkT)3!2 
0 : (2 + log 7a 

A prelimmary interpretation of the previous results 
of thermo-electric measurements along these lines 
yielded the rather surprising result that n 1s constant 
or even falls with mcreasing temperature, while the 
conductivity rises ın the usual exponential manner 
The Hall offect measurements, giving an independent 
value of n, have now confirmed this result, at least 
qualitatively Thus, ıt appears that in selenrum 
erystals the conductivity varies by virtue of the 
mobility rmsmg exponentially with increasing tem- 
peraturé, while the value of n remains substantially 
constant The accompanying diagram shows the 
conductivity o, carrier concentration n (from Hall 
effect) and the derived mobility v plotted on logarith- 


— log x) 
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a, n and v for a selenium crystal, current parallel to c-axis, 
x— xX—, values from thermo-electric power 


mic scales against 1/7. The values of n obtamed 
from the thermo-electric power are represented by 
the two crosses (The experimental error m the n 
and v values by Hall effect and by thermo-electric 
power ıs about the same, + 25 per cent ) 

The very low mobility and its vanation with 
temperature support the hypothesis of mternal 
barriers put forward by Muller? to account for the 
deviations from Ohm’s law observed with selenrum 
crystals 

Henkels* has recently published thermo-electric 
measurements on selenium and values of n and v 
derived from them ‘These are in agreement, well 
within an order of magnitude, with the results 
obtaimed here i 

K W PLESSNER 
Research Laboratory, 
Associated Electrical Industries, Ltd , 
Aldermaston Court, 
Aldermaston, Berks July 31 


1Plessner, K W , Nature, 1865, 970 (1950) 
“Bee, OE example, Lark-Horovitz, K, NDRC 14-585 (November 


*Miiller, T , Sz Ber Phys Med Soz Erlangen, 20, 7 (1938) 
‘Henkels, H W , Phys Rev ,77, 734 (1950) 


Brillouin Components in Light Scattered 
by Quartz 

Ir was first observed by Gross! that, when the 
4358-A line of mercury scattered by quartz is exam- 
med with a 30-step echelon grating, the line 1s found 
to be split up into a doublet, each component beng 
shifted from the centre of the lne by 0 18A He 
reported later? that the lime 1s split up into six com- 
ponents Krishnan and Chandrasekharan? have 
recently studied the structure of the 2536 5-A line 
of mercury scattered by quartz and filtered through 
mercury vapour, using a 3-metre quartz spectrograph 
having a dispersion of 13 em per mm in this 
region They have observed a weak doublet, each 
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component of which is shifted from the centre of 
the line by different amounts for different setimgs 
of the crystal Wath the direction of maidence along 
the Y-axis and scattermg along the Z-axis of the 
crystal the shift is 1 90 cem ~ This shift 1s too large 
to be accounted for by the difference ın the refractive 
indices for 4358 A and 2536A ‘The intensity of 
the displaced components 1s also only a small fraction 
of that of the undisplaced hne Hence these results 
are not ın agreement with those observed by Gross 

In order to find out the cause of this discrepancy, 
the investigation has been repeated with a technique 
ım which the mercury vapour filter has been dis- 
pensed with Tho 4358-A Ime of mercury meident 
along the Y-axis of a quartz crystal of dimensions 
3 cm X25 ecm x 5 cm and scattered along the 
Z-axis has been photographed in the third-order 
spectrum produced by a 12-ft concave grating having 
a dispersion of 1 5A per mm and a resolving power 
of about 40,000 The spectrogram is reproduced 
herewith The 4358-A lime 1s accompanied by strong 
ghost Imes on each side, but ıt can be clearly seen 
that each of these lines consists of a doublet without 
any central component between the two outer com- 
ponents Thus the incident line 1s split up into only 
two Brilloum components durmg the process of 
scattering by quartz 


d g 
B 2 
3 & 
|! 





(b) 


(a) Incident, (b) scattered B, Brillouin component 


The shift of each component from the centre of 
the hne 1s 0179A or 095 cm~! The refractive 
indices of quartz for the two wave-lengths 4358 A 
and 2536 A are 1 55 and 1 60 respectively Hence 
the expected shift ın the region of 2536 A 1s 
168 cm Krishnan and Chandrasekharan have 
observed only a weak doublet, each of the com- 
ponents being shifted from the centre of the 2536 5-A 
line by 190 em Evidently, the mam Brillouin 
components in their arrangement have been absorbed 
by the mercury vapour filter, and the larger frequency- 
shift of the weak doublet observed by them may 
have been produced by some scattermg process ın the 
absorbmg mercury vapour observed previously by 
one of ust Thus the method used by them 1s not 
suitable for studying the Brilloum components 

S C Smrar 
G S KAsTHA 
Indian Association for the 
Cultivation of Science, 
210 Bowbazar Street, 
Calcutta Aug 26 
1 Gross, E , Nature, 128, 211 (1930), Z Phys, 68, 685 (1930) 
? Gross, E, CR Acad Se, U RSS, 18, 93 (1938) 


* Knshnan, È S , and Chandrasekharan, V , Nature, 165, 406 (195 
Proc Ind dead Sec, 18A, 427 (1950) Opa SOS ASSO) 


‘Kastha, G S°, Ind J Phys , 23, 247 (1949) 
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Use of Coaxial-Cylinder Viscometers and 
Capillary-Tube Viscometers for Suspensions 


WEEN a capıllary-tube viscometer is used for 
determining the apparent viscosity of a suspension of 
discrete, solid particles m a liquid, 1t ıs found that 
the measured viscosity varies with the bore of the 
capillary, mereasmg with mereasing diameter This 
effect, termed the sigma phenomenon, has been 
investigated by several workers, but in particular by 
Vand! and de Bruijn’, both of whom examined the 
rheological properties of suspensions of spherical 
glass particles ın liquids mert to glass 

Vand, ın a mathematical treatment of the problem, 
suggested that at the wall of the tube through which 
a suspension 18 flowing there would be a layer of 
the hquid phase having a thickness dependent only 
upon the particle diameter of the solid phase Under 
certain conditions, therefore, the thickness of the 
layer would constitute a substantial proportion of 
the radıus of the capullary, and the flow of this hquid 
film would give rise to the observed effect 

De Bruyn attributed the sigma phenomenon to 
the interaction of particles ın a suspension subjected 
to shear Dix and Scott Blair? had proposed a theory 
in which they assumed that the streamlming layers 
were not infinitely thin, and that flow took place by. 
the telescopmg of concentric fluid layers of equal 
thickness Extending this theory, de Bruyn obtained 
an expression relating the sigma phenomenon to the 
coneentration of the solid phase. 

Both theories lead to the conclusion that the effect 
should also be observed in a coaxial-cylinder type 
viscometer, resulting ın an increase of apparent 
viscosity with mereasing annular-gap widths In the 
course of extensive imvestigations of the factors 
affecting the viscosity of suspensions (the results of 
which will be published in full elsewhere), we have 
made measurements on stable suspensions of closely 
sized, spherical, methyl methacrylate polymer part- 
icles, having mean diameters varying fiom 38 to 
388 microns, ın an aqueous solution of lead nitrate 
and glycerol Apparent viscosities were determmed 
in a Couette-type viscometer, using annular gaps of 
2, 3 and 4 mm, up to volume concentrations of 
20 per cent 

Within the range investigated (ratios of annular 
gap to particle diameter from 5 1 to 110 1), no 
sigma phenomenon was detected, and ın all cases 
the viscosity was independent of the rate of shear 
The latter characteristic has already been noted when 
measuring the viscosity of similar suspensions using- 
a rising-sphere viscometer’, but the fact that the 
apparent viscosity 18 independent of gap width in a 
Couette-type mstrument appears to be new The 
reason for, and the significance of, this observation 
are not immediately clear, but ıt leads to the 
possible conclusion that coaxial cylmder viscometers 
are to be preferred to capillary-tube viscometers for 
measurement of the viscosity of stable suspensions 


G F Evzson 
R L WHITMORE 
Stacey G WARD 

Department of Mining, University, 

Edgbaston, Bumingham 15 
Aug 31 
1 Vand, V, J Phys Coll Chem , 52, 277 (1948) 
3 De Bruyn, H , paper presented at a joint meeting of the Chemical 


Society and the British Rheologists Club, May 1949 For report 
of meeting, see Nature, 164, 220 (1949) 


* Dix, A., and Scott Blar, G W,J App Phys , 11, 574 (1940) 
* Whitmore, R L,and Ward, S G,Brt J. App Phys, 1, 286 (1950) 
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The New Einstein Theory and the 
Equations of Motion 


Tae new Emstem! theory ıs mathematically 
sttractive, but its role m science can only be 
stablished through the conclusions that can be 
lrawn from ıt Emstem himself hopes that his new 
theory will turn out to be a real field theory, that 1s, 
19 believes that his equations possess solutions free 
rom singularities and representing particles To 
how that such solutions exist (or that they do not) 
sa difficult task But we can ask & sumpler question 
Joes the new Einstem theory give equations of 
notion which are consistent with experience ? That 
s, do we obtaim, in the first approximation, the 
uorentz equations of motion ? 

In a series of papers®, the problem of motion, as 
letermined by the field equations alone, was mn- 
vestigated according to general relativity theory. 
Che same method ın principle, though with some 
tppropriate changes, can be applied to Exnstein’s 
1ew theory Unfortunately, the equations of motion 
‘emain Newtonian and are unimfluenced by the 
slectromagnetic field 

Yet ıt ıs possible that this negative result 18 no 
‘ault of Einstein’s theory, but of the conventional 
picrpretation by which ıb was derived Indeed, the 
erivation is based on the assumption that far from 
she ‘centre’ of a particle the symmetric part of the 
metric tensor characterizes the gravitational field, 
and the antisymmetric part the electromagnetic field 

LEOPOLD INFELD 
Universities of Toronto and Warsaw 
Sept 15 


‘Eunstern, A, “The Meaning of Relativity’, 133-147 (Pnnceton 

University Press, 1950) 
sensta, A, Infeld, L, and Holmann, B, Ann det 39 (1), 
66 (19: 38) panten, A, pral i, Ànn Math, T (2), 797 
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Reduction of some Cyclic Amides by 
Lithium Aluminium Hydride 


On reduction by hthum alummimm hydnde, 
amides usually give amines! ıt has now been found 
that N-methyl phenanthridones behave rather differ- 
ently, yielding quaternary (phenanthridimium) com- 
pounds Phenanthridones are reduced to phenan- 
thridines. Thus, N-methyl phenanthridone and 
N.8-dimethyl phenanthridone (mp 139°, found 
©, 806, H, 58, N, 615 per cent, calc for 
C,;H,,0N C, 807, H, 58, N, 68 per cent) 
reduced in ethereal solution on the 300-mgm scale 
gave respectively 60 and 55 per cent yields of the 
quaternary iodides (3-methy! phenanthridme meth- 
iodide, mp 278°, found ©,538, H,41,N,45, 
I, 37 4 per cent, cale for CysH,,NI O, 53 75, 
H,42, N,418, I, 37 9 percent) The analogous 
N -methyl qumolone hkewise gave N-methyl quino- 
linrum chloride (identified as its platimichloride), but 
the reaction was less easy, two hours refluxing in 
dibutyl ether givmg a 20 per cent yield Among the 
reduction products of N-methyl pyridone, only a 
trace of quaternary compound (isolated as picrate) 
was found, together with methylamme (7 per cent 
isolated as the platimichloride) 

Phenanthridone and Il-methy] phenanthridone 
(mp 240°, found ©, 800, H, 53 per cent, 
calc for CHON C, 804; H 6&3 per cent) 
reduced on the 100-mgm scale gave respectively 70 
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and more than 50 per cent yields of the corresponding 
phenanthndmes no precautions were taken to pre- 
vent air-oxidation of any dihydro derivative which 
was formed?, 2-Hydroxy qumoline reduced (6 hr } 
im boiling dibutyl ether gave qumoline (26 per cent 
as the picrate) and, isolated chromatographically, 
tetrahydroquinoline (5 per cent as the benzoyl de- 
rivative) , 2-hydroxy pyridime similarly gave pyridine 
(8 per cent as the picrate) and prperidime (1 5 per 
cent as the p-toluenesulphonyl demvatrve) Pyridime 
refluxed ın dibutyl ether with lithium alummium 
hydride for 3 hr gave a 10 per cent yield of piperidine 
(isolated as the p-toluenesulphonyl derivative), no 
unchanged pyridine being recovered 
P pE Mayo 
W Riesy 
Department of Chemistry, 
Birkbeck College, 
London, EC 4 
July 27 

1 Nystrom and Brown, J Amer Chem Soc, '70, 3738 (1948) Julhan 

and Printy, J Amer Chem Soc , 71, *3206 (1949) Uffer and 

Schhttler, Helv Chum Acta, 81, 1397 (1948) 
? Wooten and McKee, J Amer Chem Soc , 71, 2946 (1949) 


, bis-peri-Phenylenenaphthalene 


bes-pert-Phenylenenaphthalene (I) has been syn- 
thesized, and the preparation will be described (by 
HWODS and 8 HT) m a forthcoming com- 
munication 

We describe herem the ultra-violet absorption 
spectrum of this hydrocarbon. In the accompanying 
graph its’ spectrum ıs supermmposed on that of 
fiuoranthene The p-bands! are clearly separated 
from #-bands!, but the general sumuarity of the 
curves 18 so great that one may say that {1) the 
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Wave-length (A ) 
Absorption spectra of bvs-peri-phenylenenaphthalene ( ) and 
of fluoranthene (- — — ~) ın ethanol Band maxima (in A), 
bis-peri-phenylenenaphthalene p-bands 4100, 4020. ; 3870, 3795, 
3670, 3490 -bands 2925, 2865, 2810, 2760, 2705 £ -bands 2625, 
2530 Fluoranthene p-band s 3585, 420, 3230, 3090 £- bands 
2870, 2820, 2760, fris, 2615, 2525, 2450 p'-bands 2360 


5,000 
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pronounced resemblance ın fine structure of the 
B-bands ındıcates a close electronic relationship be- 
tween the two hydrocarbons, (u) the very small 
shift ın wave-length of the B-band group of brs-perr- 
phenylenenaphthalene ın relation to that of fluor- 
anthene ıs probably due to almost complete lack of 
mteraction of the x-electrons of one phenylene ring- 
system with those of the other, (ii) on the other 
hand, the p-bands of bes-pert-phenylenenaphthalene 
are shifted considerably towards the red end of the 
spectrum 
It is of terest to compare these spectra with that 
of 5 6 11 12-diphenylenetetracene (II)? The first 
p-band in the spectrum of (II) occurs at 6100A, 
whereas that of bis-perz-phenylenonaphthalene (I) 1s 
at 4100 A , this shift corresponds to an increase of 
about two anellation units’, thus harmonizing with 
the relative data for naphthalene and tetracene It 
follows that p-absorption m  bis-perz-phenylene- 
naphthalene and ın fluoranthene ıs located in the 
naphthalene and in (IT) m the tetracene ring system 
present ın these hydrocarbons 
E CLAR 
H W D STUBBS 
S Horwoop TUCKER 
Chemistry Department, 
University of Glasgow 
Aug 17 
Clar, E, J Chem Phys , 17, 741 (1949), Chem Ber , 82, 495 (1949) 
for classification of bands 
2 Badoche, M, Ann de Chim , 20, 200 (1933) Dufraisse, ©, and 


Girard, R , Bull Soc Chim, [5], 1, 1359 (1934) Dufraisse, ©, 
ad [5], 3, 1857 (1936) Dufraisse, C, and Horclos, R , wid , 


? Clar, E, “‘Aromatische Kohlenwasserstoffe”’, 20 (1941) 


Permanganate as a Spraying Reagent for 
Amino-acids on Paper Chromatograms 


Porassrom permanganate (1 per cent solution, 
contaming 2 per cent sodium carbonate) has been 
recommended? as a spraying reagent for detecting 
carbohydrates on paper chromatograms When test- 
ing this reagent on a chromatogram irrigated with 
butanol/acetic acid and carrymg amino-acids as well 
as carbohydrates, an anomalous spot was observed, 
which was traced to methionme It has now been 
found that 1f a paper chromatogram be lightly sprayed 
with the permanganate reagent, methionine, trypto- 
phane, tyrosme and (more weakly) proline and histidine 
immediately appear as yellow spots on a red back- 
ground As the paper dries the colour difference tends 
to disappear, leaving the spots and background 
different shades of brown The spots should there- 
fore be marked at once Cysteme also gives a spot, but 
does not normally occur on a paper chromatogram? 
Threonine, hydroxyproline, lysme and glycme show 
up on standing a few minutes Other amimo-acids 
normally occurrmg ın protem hydrolysates do not 
show at the concentrations encountered m paper 
chromatography 
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The reaction ıs especially sensitive to methionine, 
and may be of value as a confirmatory test for this 
amino-acid The reagent is not applicable when 
phenol has been used as irrigating solvent 

C E DALGLIESH 
National Institute for Medical Research, 
The Ridgeway, 
Mull Hall, 
London, N W 7 
July 26 


1 Pacsu, E , Mora, T P, and Kent, P W , Sence, 110, 446 (1949), 
? Dent, © E, Biochem J , 48, 169 (1948) 


Electrolytic Detection of Alkali Salts on 
Filter Paper 


Since the work of Lederer! and Arden et al ®, the 
separation of morganic cations by paper chromato- 
graphy has been developed rapidly ‘The alkali salts, 
however, do not appear to have been studied, because 
of the difficulties of detection of alkali cations on the 
filter paper We have recently discovered a simple 
electrolytic method of detecting the alkali and alkaline 
earth cations, and have studied the paper chromato. 
graphy of the alkal salts E] 

The prinerple of this method 1s the cathodic pro. 
duction of alkali hydroxides by the electrolysis of 
aqueous solutions of alkali salts The procedure 1 
as follows ‘The paper strip is dried to drive off the 
developing solvent, and the saturated alcohol/water 
solution (1 1) of phenolphthalein ıs sprayed on ıt 
Then the paper is electrolysed by po (6 V, about 
5 sec ), being held between flat graphite electrodes 
(cathode upper) A red spot indicates the existence 
of alkali salts The limuts of detection with this 
method are tabulated ın the accompanying table. 


LDS OF DETECTION OF POTASSIUM CHLORIDE 


Timits of 
detection 


1y/107> ml 


Distance of 


Developing 
migration 


solvent 





Before development 





Butanol 
+ 


5y/107> ml 
ammonia 


Butanol 
+ 


acetic acid 





Afte: development 
10y/107 ml 








The values in the table show that this method can 
be applied satisfactorily to the chromatography of 
alkali salts, but the small amount of acid that 
cannot be removed by drying the paper reduces the 
sensitivity 

Some results so far obtained are as follows (1) 
Filter paper for qualitative analysis (T6y6 Roshi, 
No 2) 1s unsuitable for the chromatography of alkah 
salts, because ıt contains considerable amounts of 
these salts For this reason we use quantitative 
analysis filter paper (Téy6 Roshi, No 3) m our 
experuments. (2) Although the lithium ion 1s easily 
separated from other alkali ions, the separations of 
other 1ons are very difficult with ordmary solvents 
(3) Potasszum chloride ıs easily separated from 
iodide with butanol/acetic acid solvent Chromato- 
graphic analysis of the anions of alkali salts will be 
possible by selecting suitable solvents 

We are now studying the separations of the alkali 
cations and various anions with this method 
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Use of ‘Amberlite /RC-50’ for the Partial 
Purification of a Bacterial Pectinase 


In the course of an investigation of the pectolytic 
enzymes of certain plant pathogens, ıt was found 
possible to effect a partial purzfication of bacterial 
pectinase with a cation exchange resin, ‘Amberlite 
IRC-50° 

A separation of pectinesterase and polygalacturon- 
ase with ‘Amberlite ZR-100’ has been reported by 
McColloch and Kertesz!, though the validity of ther 
method has been questioned by Lineweaver, Jang 
and Jansen? Their objection to the use of Amberhte 
IR 100, namely, the development within the 


—.column, of rather low pH values (pH 1 0-2 0), was 
_~Jhimuinated m the present mvestigation by using 


‘Amberlite IRC-50’, which is a weak-acid cation 
exchanger readily buffered at any desired pH value 
over a wide range 

The pathogen, Bactervum aoidew, was gown in 
a liquid medium of the followmg composition 
glucose 1, peptone 0 5, potassium dihydrogen phos- 
phate 0 08, magnesium sulphate 0 03, calcrum car- 
bonate 1 0, water to 100 per cent After five days, 
the culture flud was centrifuged at 4,000 rpm for 
20 min to remove most of the bacteria, excess car- 
bonate, etc , and the pH adjusted to 7 6 

A suspension of the sodium-salt form of the resin 
was treated with N/10 hydrochloric acid to bring 
the pH to 7 6-7 8, and then allowed to settle as a 
sediment to form a column 20 cem x łem The sys- 
tem was such that no further buffermg was required 

In a typical test, 50 ml of centrifuged culture 
filtrate was passed through the column at an effluent 
rate of about 1 25 ml/mm After thorough washing 
of the column with distilled water, the adsorbed 
enzyme was eluted with 15 ml of N/10 hydrochloric 
acid, the effluent rate bang 1 0 ml /min , and the pH 
of the effluent about 6 2-6 4 It should be pointed 


Sut that though N/10 acid 1s used as an elutant, 1b 18_ 


rapidly neutralized by exchange with sodium ions 
from the resin, and in view of the slow rate of flow, 
the pH of the major part of the column probably 
does not fall below 6 0 Sodium chloride was removed 
from the enzyme solution by dialysis through ‘Cello- 
phane’ 1l ml of the dialysed solution caused com- 
plete hydrolysis of 5 ml of 1 per cent sodium pectinate 
solution in 15 mm This was of the same order as 
a dialysed preparation of the crude culture fluid, so 
“that although considerable quantities of rmpurities 
are removed ın the process there 1s an appreciable loss 
of pectolytic enzyme 
Further details of the investigation are to be 
published elsewhere 
P W TALBOYS 
Department of Botany, Royal College of Science, 
London, SW 7 Sept 5 
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Reduction by Molecular Hydrogen of 
Acetoacetate to Butyrate by Butyric 
Acid Bacteria 


Stadtman and Barker’*, working with extracts of 
Cl kluyverr, and Cohen and Cohen-Bazire?-5, usmg 
suspensions of butyric acid bacteria, found that 
acetoacetate 1s split into two C,-carbon residues 
These workers found acetate from acetoacetate, 
whereas Stadtman and Barker observed a phos- 
phoroclastic spliiting of acetoacetate to acetate and 
acetyl phosphate It should be noted that the sus- 
pensions utilized by Cohen and Cohen-Baztre possess 
strong acetyl phosphatase activity Nisman®, utilizing 
extracts of the same bacteria obtained by ultrasonic 
vibration, finds that pyruvate yields considerable 
amounts of acetyl phosphate 

The reverse reaction, that 1s, the synthesis of aceto- 
acetate from acetate and acetyl phosphate, has been 
postulated by Lipmann? as a step m the synthesis 
of butyrate from pyruvate Stadtman and Barker?, 
In an attempt to achieve this reaction, find only small 
but none the less significant amounts of a 8-keto acid 
which they think to be acetoacetic acid B-Keto acid 
accumulates ın greater quantity i presence of 
0 002 M hydrogen cyanide Incubation of extracts 
of Cl kluyverr with acetate, acetyl phosphate and 
hydrogen leads to a synthesis of butyrate®, whereas 
acetoacetate ıncubated with hydrogen under the 
same conditions gives rise, almost mole per mole, to 
6-hydroxybutyrate, which 1s not further metabolized, 
and to traces of butyrate In view of these results, 
Stadtman and Barker? come to the conclusion that 
acetoacetate is not a precursor of butyrate This 
assumption is supported by further experiments 
conducted by the same workers with carbon-14 
labelled compounds 

On the other hand, we®ë have shown that sus- 
pensions of butyric acid bacteria may utilize lactate 
or pyruvate as hydrogen donors for the transforma- 
tion of acetoacetate to butyrate With ‘deficient’ 
suspensions®, pyruvate or acetoacetate alone give rise 
only to acetate, simultaneous meubation with both 
pyruvate and acetoacetate leads to the formation of 
butyrate In view of Stadtman and Barker’s experi- 
ments, ıt was interesting to study the reduction of 
acetoacetate by molecular hydrogen Simce we have 
found B-hydroxybutyrate to be fermented ın vacuo 
to acetate and butyrate'!°, we have also studied its 
behaviour ın a hydrogen atmosphere Our results 
are summarized ın Table 1 

It is seen from these results that, contsary to what 
occurs ¿n vacuo’, B-hydroxybutyrate ıs not meta- 
bohzed ın an atmosphere of hydrogen This 1s çon- 
sistent with Stadtman and Barker’s observations In 
Table 1 Suspensions are prepared as previously described (ref 9) 
Each Warburg vessel contained in the main apart phosphate buffer 
M145, substrate and water to adequate youn mi 20 per cent 
potassium hydroxide in the central well, ant bastenal suspension 
in the side bulb Total volume 32 at Buenon and substrato 
are mixed after 15 min equilibration Temperature 37°C , p 
gas phase, hydrogen The data have been corrected for hydrogen 


absorption of the suspension alone The results are expressed in 
micromoles 








Aceto- A Aceto- b-Hydroxy- 
Strain acetate acetate | Hydrogen butyrate 
j Imta] Final Tnitial Final 
Ol aceto- 
butyheum 
PC48 43 0 43 32 _ 113 
P = yen: = 0 137 | 185 
Cl saccharo 
butyri- 
cum 137 | 134 
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Table 2 StramPC48 Same conditionsasinTable1 Sodium arsenite, M@/300 When volatile acid determinations were done, the experiments 


were runin a series of sıx to eight vessels 


Since the consumption of hydrogen was identical 1n the different vessels, the various determinations 


were made ona pooled sample The data have been corrected for hydrogen absorption, butvrate and acetate formation of the suspension alone 





. 


The results are expressed in micromoles 





| 8-Hydroxy- 


| 























Number | 
of Acetoacetate Hydrogen | butyrate | Butyrate | Acetate |_Hydrogen Butyrate | Hydrogen 
vessels formed formed formed | Acetoacetate | Acetoacetate | Butyrate 
Tnitial Dap- PR 
: appeared ; 
Without As 8 344 344 208 104 50 300 06 014 4 
With As 8 344 184 264 8 144 10 14 0 78 18 
Without As 1 43 43 28 10 — si 0 65 G = 
s| With As 6 258 246 432 6 200 40 1 75 0 81 i 21 
the case of acetoacetate, 25-30 per cent 1s reduced to In vacuo, the reaction CH,COCH,COOH —> 


§-hydroxybutyrate , this also agrees with the results 
of these authors Most of the remainder ıs split to 
acetate, while a small amount only 1s reduced to 
butyrate (see also Table 2) The possibility cannot 
be excluded,-at least with the normal’ suspensions’, 
that this small amount of butyrate is not derived 
from a previous splitting of the acetoacetate followed 
by a recondensation of two C, residues to another 
C, mtermediary compound ‘This 1s less probable 
with the ‘deficient’ suspensions, which are unable 
to produce butyrate unless a C, compound ıs available 

Sodium arsenite (J2/1,000) inhibits the splitting 
of acetoacetate to acetate by suspensions of the 
butyric acid bacteria’. On the other hand, while 
the ratio of butyrate to acetate produced from B- 
hydroxybutyrate ın vacuo remains unchanged ın its 
presence, this inhibitor reduces considerably the total 
volatile acids produced from this substrate By 
raising the concentration of arsenite to 1/300, we 
have found ıb possible to inhibit almost completely 
the fermentation of 6-hydroxybutyrate The latter 
is fermented ın vacuo by the intermediary of aceto- 
acetate, the suspensions possessing an active B- 


` hydroxybutyric dehydrogenase 


In the transformation of acetcacetate to butyrate, 
these two actions of arsenite allow us to discount 
the possibility of a prelumimary splittmg to acetate 
Actually, ın the presence of 1/300 arsenite and 
acetoacetate (a) the ratio of hydrogen consumed to 
acetoacetate metabolized ıs more than doubled, 
(b) traces only of B-hydroxybutyrate are produced , 
(c) practically no splitting of acetoacetate occurs and 
butyrate ıs the main, if not the only, product of the 
reaction 

The data ın Table 2 show these results, which are 
visualized by the following scheme 


2CH,COOH <- CH,COCH,COOH —> X(?) > 
} CH,CH,CH,COOH 
CH,CHOH CH,COOH 


In the absence of arsenite, three reactions compete 
for the utilization of acetoacetate splittmg to ace- 
tate, reduction to B-hydroxybutyrate, and reduction 
to butyrate 

The above results demonstrate that m the presence 
of arsenite the two first reactions are mhibited, two 
moles of hydrogen being utilized per mole of butyrate 
produced ‘The overall reaction in the presence of 
arsenite 18 


CH,COCH,COOH + 4H > 

CH,CH,CH,COOH + H,O 
This reduction may mvolve an mtermediate in the 
same state of oxidation as B-hydroxybutyrate, this 
compound itself bemg definitely excluded as an inter- 
mediate in butyric acid synthesis by the organisms 


Gi in this study 


CH,CHOHCH,COOH proceeds towards the left, 
while ın an atmosphere of hydrogen the equilibrium 
is shifted to the right and B-hydroxybutyrate 1s not 
fermented 
These results, while not allowing us to state with 
any assurance whether acetoacetate 1s actually an 
intermediate ın butyric acid synthesis, nevertheless 
show that 1t can be reduced directly to butyrate and 
make ıb worth while to re-mvestigate the problem 
more closely 
A. detailed paper will be published elsewhere 
GEORGES N COREN 
GERMAINE COHEN-BAZIRE 
Laboratoire de Chimie bactérienne, 
Institut Pasteur, 
Garches (Seine et Oise) Aug 24 
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or tt a G', and Cohen, G N, Ann Inst Pasteur, 77, 718 


1 Cohen, @ N, and Cohen-Bazire, G , Nature, 162, 578 (1948) 


u Nisman, B, Cohen-Bazre,G, and Cohen, G N, OR Acad Se, 
Pars, 281, 421 (1950) 


t 
Energetics of Uterine Muscle Contraction 


LUNDSGAARD? has shown that the energy liberated 
by striated muscle, poisoned by monoiodoacetic acid_ 
under anaerobic conditions, 1s proportional to the 
breakdown of create phosphate He has also shown 
that under these conditions adenosinetriphosphate* 
also disappeared on stimulation In view of these 
facts, and Lobhmann’s? findmgs on the phosphate 
transfer between creatine phosphate and adenine 
compounds, ıt can be assumed that adenosinetri- 
phosphate and creatine phosphate together form 
the store .of immediately available energy m 
muscle According to Lundsgaard, a muscle 
poisoned by monoiodoacetic acid can perform about 
a hundred contractions ın nitrogen The energy of 
these contractions 13 derived solely from the stored 
high-energy phosphates, which, under normal con- 
ditions, are regenerated by carbohydrate metabolism 

It appears of interest to study uterme muscle with 
the view of establishmg the energy requirements of a 
contraction Corner and Csapé6‘, studymg the con- 
traction of uterme strips (sow) after electrical stumula- 
tion, observed that imbibition of glycolysis by 
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is 
PHOSPHORUS FRACTIONS IN UTERINE AND SKELETAL RABBIT MUSOLE 
(means with standard errors) 














BEE | Sie | oiin | Wt 
eM fem uMjgm pMjgm 

wet weight) | wet weight) | wet weight) (Mjgm ) 
Uterus* 517+0 36| 0 7440 09; 1 9040 09 2 64 
Skeletal muscle | 10 820 79| 10 5041 42| 7 00+0 43 | 17 50 
Ratio 8/0 6 63 








* Five animals in cestrus, three ın fifth day of pregnancy Since 
there was no significant difference between the two groups, the means 
were calculated from the pooled data 

Lohmann (ref 8) has reported one determination of the acid labile 
phosphorus content of rabbit uterus corresponding to 1 34 uM of 
adenosinetriphosphate per gm , Eggleton and Eggleton (ref 9) have 
also published the result of one experiment, the values being 1 40 uM 
of adenosinetriphosphate and 0 45 uM of creatine phosphate per gm 


monotiodoacetic acid together with exclusion of oxygen 
reduced the number of contractions which could 
occur before complete exhaustion A chemical study 
of the high-energy phosphates of uterme muscle 
together with a quantitative study of the mono1odo- 
acetic acid offect seemed, therefore, desirable The 
ratio of the amount of high-energy phosphates to the 
number of contractions with monolodoacetic acid 
might indicate the energy requirement of one con- 
traction cycle, and this quantity could be compared 
with available data on striated muscle 

Rabbits weighing about 8 Ib were anesthetized 
with ‘Nembutal’, the uter1 were quickly removed and 
frozen ın a mixture of dry carbon dioxide and ether 
Frozen samples of about 0 5 gm were pulverized, 
weighed and then homogenized with sea-sand m 
8 ml of ice-cold 5 per cent trichloroacetic acid The 
extract was centrifuged at 0° in a refrigerated centri- 
fuge and the supernatant was used for analysis 
Analyses were made for imorganic phosphate, 
creatine phosphate, and acid labile phosphorus (9 
mm boilingin 1 N hydrochloric acid) Phosphate was 
determined by the method of Fiske and SubbaRow® 
Creatine phosphate was obtaimed as the difference 
between the 20-min reading and the extrapolated 
value at zero tıme The latter was the value of ortho- 
phosphate. Duplicate determinations of imorganic 
phosphate by precipitation of the calecrum salt from 





A B c D 


In vuro effect of anoxia (upper graph) and anoxia + monolo- 
doacetic acid powsoning (lower graph) onexcised rabbit utennestrips 


A, spontaneous contractions, B, electrical stimulation every 

30 sec , C, oxygen off, mitrogen on, 14/10,000 monoodoaceiuc 

acid 1s added to the lower strips, D, oxygen on, nitrogen off, 
bath change for lower strip Time signal, 1 min 
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the neutralized trichloracetic acid extract were m 
satisfactory agreement The results are given m the 
accompanying table For comparison we have m- 
cluded the results of similar determmations on rabbit- 
psoas muscle We have expressed the labile phos- 
phate as adenosinetriphosphate (1 mole of the latter 
is equivalent to 2 moles labile phosphate) These 
results indicate that the amount of readily available 
energy per gram is considerably smaller in uterine 
than ın striated muscle. 

The accompanying record shows the result of a 
typical stumulation experiment ın nitrogen with and 
without monoiodoacetic acid Monoiodoacetic acid 
considerably reduces the number of contractions the 
uterus can perform (Similar results were obtained 
in three experiments on rabbit uterus strips and m 
four experiments on sow uterus strips) In view of 
our finding a smaller amount of high-energy phos- 
phates ın uterme muscle, ıt 1s mteresting to note that 
im mono1doacetie acid poisoning there are only about 
ten contractions ın contrast to 70—100 in the case of 
striated muscle We assume that after exhaustion of 
the mono1odoacetic acid-treated uterine muscle similar 
changes occur as in striated muscle, though this 
pomt requires further investigation In comparmg 
the energy available ın high-energy phosphate bonds 
with the number of contractions, one has to decide 
whether to count one or two phosphate bonds for 
an adenasinetriphosphate molecule 

Inspection of Lundsgaard’s? data shows that m 
exhausted striated muscles all the creatine phosphate 
disappears plus about half of what he called pyro- 
phosphate On this basis ıt seems justifiable to take 
creatine phosphate plus adenosmnetriphosphate m 
moles as a measure of the available energy The ratio 
of energy to contractions seems to be of the same 
order ın monoiodoacetic acid-poisoned striated and 
uterine muscle In terms of high-energy phosphate 
bonds, ıt corresponds to about 0 25 yM/contraction/ 
gm H has measured the muitial heat of a single 
striated muscle contraction directly and finds ıt to 
be 3 meal , and from this calculated? a value of 0 25 
uM phosphorus/contraction/gm , which 1s identical 
with our result 

Thus we have shown that uterine muscle contains 
about one-seventh of the high-energy phosphates in 
striated muscle, but the energy requirements for a 
single contraction appear to be of the same order of 
magnitude ın both muscles A more detailed study 
ig In progress with particular emphasis on the 
enzymatic determinations of the various nucleotides 
that may play a part ın the energy supply of uterine 
muscle 

A Csaró 
Department of Embryology, 
Carnegie Institution of Washington, 
Baltimore, Md 
J. GERGELY* 
Pubhe Health Service, = 
National Institutes of Health, 
Bethesda, Md. Aug 18 

* Public Health Service special research fellow of the Experimental 
Biology and Medicine Institute Present address Institute for 
Enzyme Research, University of Wisconsin, Madison, Wis 
1 Lundsgaard, E, Buchem Z, 227, 51 (1930) 

2 Lundsgaard, E, Brochem Z, 269, 308 (1934) 

3? Lohmann, K , Biochem Z, 271, 264 (1934) 

‘Corner, G W , and Csapó, A (personal communication) 

5 Fiske, C. A, and SubbaRow, Y , J Bil Chem , 68, 375 (1926) 


< “Hl, A V, Proc Roy Soc, B, 186, 195 (1949) 


HH, A V, Biochim Bwphys Acta, 4, 4 (1950) 
* Lohmann, K , Biochem Z , 203, 164 (1928) 
? Eggleton, A P, and Eggleton, P, J Physiol , 68, 198 (1829). 
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Epidermal Transplantation during Chemical 
Carcinogenesis 


In the study of the mechanism of epidermal 
carcmogenesis, 16 18 perhaps not surprising that 
attention has been mamly directed to the epithelium 
of the epidermis itself Nevertheless, changes occur 
in the dermis and subcutis which can be distinguished 
from the effects of non-specific wrritants, and 1b has 
been suggested that these changes are of importance 
in the carcinogenic reaction! As it 1s now technically 
possible to make pure epidermal grafts”, the oppor- 
tunity has been taken to test this hypothesis by 
transferring the epidermis of a carcimogen-treated site 
to an untreated body-site, and vice versa 

Mice were painted with methylcholanthrene (0 3 
per cent m acetone) once a week for twelve weeks 
on the skin of the right scapular region (referred to 
as the ‘treated area’) They were then left untreated 
for two weeks, the few animals with tumours dis- 
carded, and the remaimder subjected to one of the 
following operations 

(a) Epidermis removed from treated area, to 
which tail skin epidermis was transplanted 

(6) Epidermal grafts from treated area transplanted 
to a bed prepared by removing the epidermis from 
the left dorsal thorax (referred to as the ‘grafted area’) 

(c) Thiersch grafts (that is, epidermis and super- 
ficial dermis) from treated area transplanted to 
grafted area (single bed) 

(d) Thiersch grafts of treated area transplanted 
to four separate beds ın grafted area 

Results of experiments 

(a) Of 21 survivors when the first tumour appeared 
m this group, 12 have developed tumours on the 
treated area m an average time of 78 +17 days 
after operation 

(b) 28 survivors at first tumour 13 tumours on 
the treated area ın 93 + 16 days, no tumours on 
the grafted area 

(c) 7 survivors; 4 tumours in 92 +45 days 
(3 of these definitely on the treated area, the other 
doubtful in position) In addition, one of the mice 
had a nodule on the grafted area, which had the 
histological structure of an umplantation epidermoid 
cyst 

a) 8 survivors, 5 tumours in 67 + 37 days, all on 
the treated area No tumours on the grafted area 

The validity of these results obviously depends on 
the grafts having ‘taken’ adequately They appeared 
to have done so, but ıb ıs not yet possible to be as 
certain on this pomt in the mouse as ıt would be in 
larger rodents The part played by the haur follicles 
has to be taken mto consideration, the deep parts 
are necessarily left ın situ during grafting, while the 
superficial parts are presumably transferred with 
the graft Hustological examimation does not suggest 
that a considerable proportion of the tumours origin- 
ated im hair follicles, and the negative results on the 
grafted area ın experiment (b) may be significant 

This work was aided by funds from the Birmingham 
Branch of the British Empire Cancer Campaign 


R E BILLINGHAM 
J W ORR 
D L WooDHOUSE 
Departments of Pathology and Zoology, 
University of Birmingham 
Oct 11 


10rr, J W,J Path Bact , 46, 495 (1938). 
* Billingham, R E , and Medawar, P. B (unpublished), ef Hereduy, 
2, 29 (1048) 
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Estimation of Collagen in Hard Tissues 


In analysing the protein constituents of connective 
tissues, it 18 usually assumed that collagen 1s repre- 
sented by a fraction of the total nitrogen which 1. 
precipitable by tannic acid after autoclaving the 
washed sample The existing procedure for the 
determination of this protem m bone! was applied 
to dentine*, but later shown to be unsatisfactory 
Preparation of the powdered sample by grinding 
results in the conversion of at least one-tenth of the 
collagen to gelatin Drastic autoclaving conditions 
account for the failure to precipitate a similar fraction 
of the protem thus made soluble, while somewhat 
more of the gelatm remams adsorbed on the auto- 
claved dentine powder even after washing with boiling 
water These facts became apparent when a purificd 
hide collagen sample* was mixed with the correct 
proportion of the residue preparcd by extracting 
dentine with boiling alkalme ethylene glycol and 
analysed under the same conditions 


PERCENTAGES OF TOTAL NITROGEN YOU'D IN FRACTIONS OBTAINEL 
WHEN SAMPLES ARE WASHED AND TIE GELATIN (RELEASED BY 
AUTOCLAVING) PRECIPITATED WITH TANMO ACID 




















Soluble on 
Sample Soluble autoclaving Adsorbed |, 
ın water | Precipitate Filtrate | on residue 
Dentine collagen 0 91 8 0 
Hide collagen 0 $1 9 0 
Dentine collagen* 0 81 T 12 
Hide collagen* 0 82 7 12 
Crushed dentane* 5 65 7 24 
Crushed dentine 5 75 8 12 
Ground dentine 15 66 6 13 








* Added to an equivalent quantity of deprote:nized dentine 


The fractions thus obteined were then examined 
after hydrolysis by comparmg ther ammo-acid 
‘spectra’, These were obtained by using a method‘ 
which has been applied here to the characterization 
of protems + Ninhydrin-developed paper chromato- 
gram strips were passed through a photo-electrc 
colorimeter and the optical densities then plotted 
against the distances travelled by the ammo-acids 
Water-soluble protem from crushed dentine was 
thus shown to be gelatin Included with the gelatın 
fraction adsorbed on the residue left after autoclaving 
was an insoluble protem, amounting to 1 per cent 
of the total collagen and giving a ‘spectrum’ which 
was not typical of collagen, elastin or reticulin, the 
residue from hide collagen has similarly been 
differentiated? 

Further evidence as to the amount of collagen in 
hard tissues 1s provided by a method which may have 
useful applications as ıt avoids both drymg ard 
weighing the samples to be analysed Convenient 
volumes of dilute phosphoric acid solutions contain- 
ing dentine or the isolated collagen were digested 
with (a) sulphuric acid, using a peroxide catalyst, 
and (b) a dichromate -sulphure acid reaget? From 
(a) the total nitrogen was estimated colorimetrically, 
and from (6) the amount of oxidant consumed was 
calculated after 1odometric titration The ratio of 
a to b was expressed as ‘mgm nitrogen/ml N tho- 
sulphate’, and measured the relation between protem 
and total organic matter Ratios obtained by analyses 
on deciduous dentine, on meisor, canine, premolar 
and molar permanent dentine, varied by less than 
1 per cent from their mean, which was definitely 
less than the single ratio equally applicable to the 
isolated collagens from dentine, bone and ox hide 
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It is thus clear that only citric acid (0 9 per cent)’, 
mucopolysaccharide (0 2 per cent) and fat (0 2 per 
cent), which were also estimated, can otherwise be 
present mn significant quantities ın dentine 
In connexion with this revision, attention may be 
directed to the widely ignored complaint® that 
«gncineration procedures as used are misleading 1f the 
amount of organic matrix m hard tissues is to be 
studied The same objection—that combined water 
1s also removed from the ‘moisture-free’ samples— 
applies when the organic matter 1s removed by 
extraction with alkalme ethylene glycol However, 
Tomes considered that the combined water was re- 
leased from the imorganie salts by memeration, 
whereas the present finding that water retained 
after drying at 100° ıs not retamed by the residue 
dried after autoclaving at 120° favours the opmion 
that ıt 13 bound by the collagen All the collagen 
samples from bone and dentine showed 18 3-18 4 per 
cent total nitrogen, as did hide collagen, after drymg 
for 2 hr at 100°. Prolonged drying ıs necessary to 
obtain the 18 6 per cent reported for hide collagen? 
prepared in the same way as the sample used for 
this comparison and kindly supplied by Dr. Joane H 
Bowes of the British Leather Manufacturers’ Research 
Association It 1s of mterest to note that the 19 6 per 
cent organic matter stated by Tomes! to be present 
in dentine, mstead of the 25-28 per cent still generally 
quoted, 18 the sum of the 18 per cent collagen and 
other organic constituents listed here 


M V Stack 
Department of Dental Medicine, 
Guy’s Hospital, 
London, SE 1 
Aug 30 


* Lightfoot, L H , and Coolidge, T B,J Brol Chem ,176, 477 (1948) 
*Stack, M V, Proc Biochem Soc, 46, x1 (1950) 

3 Bowes, J H, and Kenten, R H , Beochem J , 48, 358 (1948) 
‘Bull, H B,Hahn,J W., and Baptist, YV H,J Amer Chem Soc, 
71, 550 (1948) 

$ Bowes, J H , and Kenten, R H , Biochem J , 45, 281 (1949) 

$ Johnson, M J, J Biol Chem, 181, 707 (1949) 

? Zıpkın, I, and Piez, K A,J Dent Res , 28, 647 (1949) 

8 Tomes, C 8, J Physol , 19, 217 (1895-96) 


Lepidopterous Eggs and Larvæ from the 
Exterior of Aircraft Fuselages 


ALL aireraft arriving from abroad at Whenuapaı 
Aurport, Auckland, New Zealand, are sprayed with 
an msecticidal aerosol and then searched for 
imsect remains by mosquito contro] personnel of 
the Medical Branch of the Royal New Zealand Air 
Force 

During a routine search on May 6, 1950, a number 
of imsect egg masses and emerging larvae were 
collected forward of the aerial on the underside of 
the nose of an RNZAF Dakota (DC3) ancraft, 
on 1t8 arrival from Nausor: Airport, F1j1 The eggs, 
most of them containing late embryos, were im aggre- 
gations of several hundred, the masses measuring up 
to 10 mm x 6mm x 2mm _ They are spherical 
to sub-spherical m shape, the chorion bemg ribbed 
and reticulated, and are embedded ın a mass of fine 
hairs The body of the larva is furnished with short 
sete, but has no secondary hairs Tubercles vı and 
vu on the ,sixth abdommal segment each bears a 
single seta This segment has well-developed pro- 
legs bearmg a number of crochets, the arrangement 
of which appears to be lmear The prespiracular wart 


NATURE 


1081 


on the thorax has two setæ, while in the case of both 
meso- and meta-thorax tubercle vu 1s furnished with 
but one seta Thus, from Chu’s key}, the larve, 
while being of too early a stage for specific 1dentifica- 
tion, appear to belong to the family Noctmdme 
(Lepidoptera), which contains many pests of agrı- 
cultural crops 

A further collection of egg masses, the structure 
of the eggs appearing to be identical with that of those 
Just discussed, was made from beneath the wmgs of 
another R.N ZA F Dakota on its arrival at Whenu- 
apai from Nand: Airport, Fiji, on June 10, 1950. 
Neither emergent larve nor late embryos were present 
m the material forwarded to me for exammation In 
the first mstance described above, the aircraft had 
been on the ground at Nausori for approximately 
88 hr , whereas ın the second one the machine con- 
cerned had been at Nandi for only 40 hr The mmi- 
mum period elapsmg between oviposition and hatch- 
mg in the case of the moth under consideration 1s 
thus between 40 and 88 hr From the fact that only 
a minority of the eggs collected from the first aircraft 
had hatched, this period 1s probably not very far 
short of 88 hr 

Senior White and Kirkpatrick? m Tiimidad, 
BWI, and Dumbleton? m Aitutaki and Western 
Samoa, have already recorded lepidopterous eggs as 
bemg carried on the exterior of aircraft fuselages. 
The first-named authors were able to hatch out some 
of the eggs in the laboratory (estimated interval 
between oviposition and hatching, about 72 hr), 
identifying them as being those of a noctwid moth 
near Phytometra The eggs discovered by Dumbleton 
resemble those described ın the present account n 
beng sub-spherical and in having a sculptured 
chorion, also ın bemg mixed with fine linear scales 
or hairs, but the lepidopterous family concerned was 
not determined 

It appears probable that the carriage of lepidopter- 
ous eggs on the exterior of aircraft fuselages 1s of more 
common occurrence than has previously been sus- 
pected From the fact that emerging larve were 
present ın the first instance reported from Whenuapai, 
the suggestion made by Senior White and Kirkpatrick 
that such larve might easily be swept away during 
flight and thus be deposited over perhaps hundreds 
of mules of countryside, so rendermg possible the 
establishment of invasion foci, assumes added 
significance 

The use of DDT as a control agent to guard agamst 
such contingencies would be of little value, because 
the insecticide would be hable to be washed away 
by rain during flight Careful polishing of the whole 
exterior of aircraft fuselages before take-off would 
seem to offer the most promismg means of control, 
but such a procedure 1s not considered practicable. 
However, at least at those international airports where 
insect control personnel are available, some measure 
of control could be achieved by visual inspections 
of aircraft fuselage exteriors both before the com- 
mencement and after the completion of flights 


MARSHALL LARD 
(RNZAF Entomologist} 
Air Department, 
Wellington, 
New Zealand 
Aug 21 
1 Chu, H F., “How to Know the Immature Insects”, 1-234 (Duboque, 
owa Wm C Brown Co, 1949) 
3 Senior White, R A , and Kirkpatrick, T W , Nature, 164, 60 (1949). 
*Dumbleton, L J , Nature, 165, 452 (1950) 
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FORTHCOMING EVENT 


Thursday, December 28 


ROYAL INSTITUTION (at 21 Albemarle Street, London, W 1), at 
8pm-—Prof E N da C Andrade, FRS ‘Waves and Vibrations” 
{Course of Lectures adapted to a Juvemile Auditory) (Further 
Lectures on December 30, January 2, 4, 6 and 9) 


APPOINTMENTS VACANT 


APPLIOATIONS are invited for the following appointments on or 
before the dates mentioned 

EDUCATIONAL PSYOHOLOGIST at the Reigate Child Guidance Clinic— 
The County Medical Officer, County Hall, Kingston-upon-Thames, 
Surrey (December 29) 

TECHNOLOGIST, Grade I (with a good general training in chemistry, 
preferably up to degree standard)—The National Coa! Board, Estab- 
lishments (Personnel), Hobart House, Grosvenor Place, London, 
SW1 quoting TT/275 (December 29) 

FELLOWSHIPS IV EDUCATIONAL AND OLINICAL PsyoHoLogy—The 
National Association for Mental Health, 39 Queen Anne Street, 
London, W 1 (December 30) 

ASSISTANT ADVISORY OFFIOER for work ın the Grassland Husbandry 
Department—The Secretary, North of Scotland College of Agriculture, 
414 Union Street, Aberdeen (December 31) 

CHAIR OF PARASITOLOGY at the University of Malaya—The Secretary, 
Inter-University Council for Higher Education in the Colones, 1 
Gordon Square, London, W C 1 (December 31) 

LECTURER IN BOTANY, a SENIOR LECTURER IN AGRICULTURAL 
CHEMISTRY, a SENIOR LECTURER or LECTURER IN ECONOMICS, and a 
SENIOR LECTURER IN STATISTICAL METHODS, at the University of 
Sydney—The Secretary, Association of Universities of the Bntish 
Commonwealth, 5 Gordon Square, London, W C1 (December 31) 

PASTURE AGRONOMIST IN THE DEPARTMENT OF VETERINARY 
SERVIORS, Uganda—~The Director of Recruitment (Colonial Service), 
Colomal Office, Sanctuary Buildings Great Smith Street, London, 
SW 1, quoting No 27059/244 (December 31) 

PASTURE OFFICER (to advise the Director of Agriculture and Veter- 
inary Services on technical matters relating to pasture control), and 
SENIOR GRAZING OFPIOERS (2, to work under the Pasture Officer), 
Somaliland Protectorate—The Director of Recruitment (Colonial 
Service), Colonial Office, Sanctuary Buildings, Great Smith Street, 
London, S W 1, quoting No 27059/259 (December 31) 

CHIEF BIOOBEMIST in charge of the Endocrine Laboratory at Chelsea 
Hospital for Women—The Secretary, Queen Charlotte’s and Chelsea 
Hospitals, 339 Goldhawk Road, London, W 6 (January 6) 

DEMONSTRATOR (with honours degree 1n physics, and capable of 
carrying out research work in nuclear physic3 or related subjects, 
guch as electronics) IN EXPERIMENTAL PHysics—The Registrar, The 
University, Liverpool (January 6) 

RESEAROH OFFICER (Biophysicist) IN THE DIVISION OF ANIMAL 
HEALTH AND PRODUCTION, Mleece Analysis Laboratory, Sydney— 
The Chief Scientific Liaison Officer, Australian Scientific Liaison Ofhee, 
POET ouse, Kingsway, London, WC 2, quoting No 3147 (Janu- 
ary 

CHAIR OF APPLIED MATHEMATIOS—The Secretary, Queen’s Univer- 
sity, Belfast (January 15) 

LECTURER IN PHYSICS at the University of Natal, Pietermaritz- 
burg—The Sreretary, Assocmtion of Unaversities of the British 
Commonwealth, 5 Gordon Square, London, W C1 (January 22) 

PROFESSOR OF APPLIED MATHEMATICS at the University of the 
Witwatersrand, Johannesburg—-The Secretary, Association of Univer- 
sities of the British Commonwealth, 5 Gordon Square, London, W C1 
(January 31) 

RDADER IN PATHOLOGY at the University of Adelaide—The Secre- 
tary, Association of Universities of the British Commonwealth, 5 
Gordon Square, Londen, W C1 (January 31) 

Bere FELLOWSHIPS FOR SCIENTIFIO RESEAROH~~The Registrar, 
Imperial College of Science and Technology, South Kensington, 
London, 8 W 7 (February 1) 

SENIOR LECTURER IN CHEMICAL PATHOLOGY at the University of 
Otago Medical School, Dunedin—The Secretary, Association of 
Universities of the Butish Commonwealth, 5 Gordon Square, London, 
W C1 (february 1) 

LECTURER IN EDUCATIONAL PsroHOLOGY—The Registrar, Univer- 
sity College, Hull (February 10) 

JUNIOR LECTURERS IN TROPICAL MEDICINE, PROTOZOOLOGY AND 
HEWNTHOLOGY—-The Dean, London School of Hygiene and Tropical 
Medicine, Keppel Street, London, WC 1 (February 28) 

BEIT MEMORIAL FELLOWSHIPS FOR MEDICAL RESEAROH—The Seere- 
tary, Beit Memorial Fellowships for Medical Research, Lister Institute, 
Chelsea Bridge Road, London, S W 1 (April 14) 

ASSISTANT FORECASTER (with a university degree, preferably in 
science and specialized in meteorology, and able to issue weather 
forecasts independently) by the Government of Iraq for the Basrah 
Port Directorate—-The Crown Agents for the Colonies, 4 Millbank, 
London S W 1, quoting M 26338 E 

CHEMISTS (Experimental Officer grade) ın Ministry of Supply 
Research and Development Establishments mainly in the south of 
England—The Ministry of Labour and National Service, Technical 
and Sctentific Register (K), York House, Kingsway, London, W C 2, 
quoting F 704/50A 

CHEMISTS and CHEMICAL ENGINEERS (Scientific Officer grade) in 
Ministry of Supply Experimental Establishments mainly in the south 
of England—The Ministry of Labour and National Service, Technical 
and Scientific Register (K), York House, Kingsway, London, W C 2, 
quoting F 726/50A 

EDUCATIONAL PSYOHOLOGIST (woman)—The Chairman of Managers, 
Magdalen Hospital Classifying School Drewstead Road, Streatham, 


S London, 8 w.ié 
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ENGINEER IN THE DEPARTMENT OF BROADOASTING, Malaya, to 
instal and manage broadcasting studios, recording channels and trans 
mitters—The Director of Recruitment (Coloma! Service), Colonia} 
Office, Sanctuary Buildings, Great Smith Street, London, 5 W 1, 
quoting No 27326/39 

GRADUATA IN CHEMISTRY, to train for administrative position— 
The Director, British Cotton Industry Research Association, Shirley 
Institute, Didsbury, Manchester 20 

HEAD OF THE DEPARTMENT OF PHYSICS AND MATHEMATICS—The 
Principal, West Ham Municipal College, Romford Road, London, E Ving 

METEOROLOGISTS for the West African Meteorological Service— 
The Director of Recrustment (Colonial Service), Colonial Office, 
Srey Buildings, Great Smith Street, London, S W 1, quoting 

NUTRITION OFFICER (woman) to investigate and advise upon 
nutrition problems, Nigeri1a—The Director of Recruitment (Colonial 
Service), Colonial Office, Sanctuary Buildings, Great Smith Street, 
London, S W 1, quoting No 27321/4 

PurysIcisT (about 25) for work on publications—Dr H R Lang, 
osuu of Physics, 47 Belgrave Square, London, S W 1, endorsed 

ersonal’ 

PHYSICISTS AND MATHEMATICIANS (Experimental Officer grade) 
in Ministry of Supply Research and Development Establishments 
mainly in the south of Bngland—The Ministry of Labour and National 
Service, Technical and Scientific Register (K), York House, Kingsway, 
London, W C 2, quoting A 330/50A 

SCIENTIFIO AssistaNt—The Commonwealth Bureau of Animal 
Health, Vetermmary Laboratory, New Haw, Weybridge 

TECHNIOAL ASSISTANT, male (Assistant Experimental Officer or 
Assistant (Scientific) grade)—The Secretary, John Innes Horticultural 
Institution, Bayfordbury, Herts 


REPORTS and other PUBLICATIONS 


(not included vn the monthly Boohs Supplement) 


Great Britain and Ireland ood 


Second ee Catalogue of Stars for the Equinox of 1925 0, con- 
sisting of Part 1, Stars south of Dec — 30°, Part 2, Zodiacal Stars, com- 
pued from Observations made with the Reversible Transit Circle at 
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THE UNITED NATIONS 
ORGANIZATION 


AT Tore the annual reports of the Secretary- 
General of the United Nations on the work of 
the Organization have not attracted the attention 
that corresponding reports on the League of Nations 
did, and have as yet not gamed the reputation 
enjoyed by those of the Director of the International 
Labour Organization, they are not unworthy of study 
Dr Trygve Lie’s fifth report™, covermg the work of 
the Organization durmg the penod July 1, 1949- 
June 30, 1950, 18 no exception It has something of 
the realism which characterized the surveys of John 
Wmant and Harold Butler, and the wide range of 
activities of the Organization are related to its mam 
purpose ın a way which never obscwes the funda- 
mental conditions on which the success of the United 
Nations Organization depends 

Dealing fist with the detailed activities of the 
Organization, those of the Atomie Energy Com- 
mission perhaps have first claim on the mterest of 
scientific readers Here the Secretary-General’s 
review takes us no further than the Security Council’s 
decisions of September 16, 1949, and the discussions 
at the fourth session of the General Assembly No 
more need be said here than that the efforts of the 
Secretary-General to be rmpartial never disguise the 
plam fact that the responsibility for deadlock ın this 
matter rests fairly and squarely on the USSR and 
its satellites, through therr refusal to consider any 
effective scheme for international control 

In the section of the report which deals with 
economic and social questions, the economic advance- 
ment of under-developed areas, and particularly the 
question of technical assistance, are of scientific 
interest Such activities expanded considerably 
during the year, and under the 1950 programme 
some sixteen countries have requested expert advice 
im connexion with their plans for economic develop- 
ment, while the services of about fifty experts, 
representing twenty different nationalities, have been 
made available to under-developed countries For 
example, a group of specialists in agriculture, geo- 
logy, industry, public administration and other fields 
began work in Afghanistan ın June, and a compre- 
hensive team of experts left for Bolivia in April 1950, 
to advise the Government on public finance, mmmg, 
transport, electric power, labour legislation, social 
welfare, standards of living, education, agriculture and 
forestry A soil conservation expert and an expert on 
community planning and housing have been appointed 
im connexion with the Government of India’s sponsor- 
ship of the Palakarni swamp reclamation and 
development project This project is to serve as a 
pilot scheme, with broad implications for land 
reclamation and food production elsewhere in India 
Arrangements have also been made for the appoit- 
ment of a resident technical-assistance representative 
to maintam liaison with the Pakistan authorities and 
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to advise them on the formulation of requests for 
technical assistance mm the light of facilities available 
through the United Nations The Secretary-General 
has established the begmnings of a clearmg-house 
service to handle specific imquiries for technical 
information and for advice on the location of technical 
personnel, equipment and supplles The United 
Nations Technical Assistance Conference at Lake 
Success, held durmg June 12-14, 1950, marked 
further the culmmation of preparations for launching 
an expanded programme whereby the United Nations 
and five of its specialized agencies will co-operate to 
provide technical assistance for the economic develop- 
ment of under-developed countries on a scale far 
greater than has previously been possible The 
agencies m question are the International Labour 
Organization, the Food and Agriculture Organization, 
the United Nations Educational, Scientific and 
Cultural Organization, the International Civil Avia- 
tion. Organization and the World Health Organization 
The plan provides for the establishment of a technical 
assistance board and a technical assistance committee 
to review developments in this field and co-ordinate 
action, as well as to review the working relations 
between the participating organizations with the view 
of achieving the fullest possible co-operation The 
basis for the expanded programme ıs now firmly 
established, and the programme i» ready to be 
put ito operation as soon as the funds pledged 
at the Technical Assistance Conference become 
available 

The Secretary-General ıs also undertaking the 
organization, withm tho United Nations, of an inter- 
national centre for trammg m public administration 
The mmmediate purpose of this mstitution is to 
arrange for the traiming, eithe: abroad or at home, of 
qualified Civil Servants ın specific problems of public 
administration, so that they may contribute to the 
improvement of the organization and management of 
government services ın then home countries The 
long-term objective 1s to umprove and dissemmate 
the art and science of public administration for the 
benefit of all nations The first semmar was to be 
held at Lake Success during September 15~November 
15, 1950, when thirty participants were expected, 
selected by the Secretary-General from experts 
which were to be nommated by the governments of 
member States 

There is a brief reference ın the report to the 
United Nations Scientific Conference on the Conserva- 
tion and Utilization of Natural Resources, but here, 
as in all other spheres where the possibility of mter- 
national co-operation has been so successfully demon- 
strated, given the will to co-operate and a common 
purpose, the report reveals how far the world 1s as 
yet from any such community of purpose What is 
said ın the report on such questions as the protection 
of human nights and the promotion of freedom of 
information makes this abundantly plam, and ın his 
intreduction the Secretary-General shows how real 
progress ın all such technical and scientific or social 
questions 1s linked up with the political question of 
world peace The major decisions and acts of the 
United Nations during the year under review, recorded 
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by hım as of potential constructive benefit to th 
world, all turn for realization on a settlement of th 
conflicts for power and position resulting fiom th 
defeat of Germany and Japan 

Dr Trygve Lie points out frankly that the essentie 
elements of a system of collective security do ne 
yet exist ‘There ıs no plan for the control, regulatior 
reduction or prohibition of armaments, mcludm 
atomic bombs, nor does any agreement exist regardin 
the forces that should be pledged by members of th 
United Nations to enforce decisions of the Secunt 
Council against threats to the peace, breaches of th 
peace and acts of aggression It ıs true that, as h 
notes, the Security Council did act quickly an 
decisively m Korea, but there ıs no certainty c 
probability that ıt will do so again in the face of th 
latest and more serious threat, or that ıb coul 
marshal quickly the necessary forces Whule th 
Secretary-General ın his report could take no cogni 
ance of regional defence developments like thos 
under the Atlantic Pact or the Council of Europe, 1 
spite of their evident bearimg on this matter, the slo 
progress made in the organization of North Atlant, 
defence or a European army emphasizes the diff 
culties in collective defence even where no majc 
ideological differences are involved 

Much of this introductory part of the Secretary 
General’s report 1s concerned with his own efforts an 
proposals for breaking the deadlock between Eas 
and West, and fo securing a resumption of negotie 
tions within the United Nations Nevertheless, 1 
seems clear that he himself leans to that view of th 
United Nations which regards 1t as an organizatio 
of like-minded nations co-operating to raise standarc 
of life and achievement throughout the world, 1athe 
than as a body ın which nations of very differer 
outlook may find ways of composing their difference 
other than by resort to war The latter theory was, « 
course, one that for long enlisted support for tk 
League of Nations, but experience showed that i 
spite of the outstanding success of the League 3 
certain technical fields such as health, opum, etc 
the fact of co-operation in those fields had little effe 
on the will to co-operate m the political field o1 tk 
composure of differences there 

Even less than when Dr Trygve Lie wrote in Jul 
last 1s 1b possible to be confident about the future « 
the United Nations and world peace, but the wid: 
spread support among the peoples of the world fi 
the United Nations and the extent of the constructi 
work already being carried on under its auspice 
should nevertheless prevent despair There mus 
indeed, be a will to peace before peace can be achiever 
and those who wish for peace must be strong ar 
resolute to pursueit Dufferences ın outlook, in value 
in philosophy, between East and West need not pr 
vent a settlement based on mutual respect, but the 
must at least be a foundation of understanding ar 
of goodwill on both sides Perhaps the most di 
appomtmg feature of the whole five years work | 
the United Nations is that repeated manrfestatio) 
of goodwill from the West to the East have failed 1 
bring any evidence of reciprocal goodwill fiom tl 
East to the West 
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A PHYSICIST LOOKS AT 
WORLD AFFAIRS 


Out of my Later Years 
By Albert Emstem Pp vin+282 (New York 
Philosophical Library, Inc , 1950) 475 dollars. 


‘HIS book ıs a collection of essays, written by 
Ennstem durmg the period 1934-50, a con- 
stinuation of the similar work, “The World as I See 
Ib”, which covers the years 1922-34 Only a small 
moart of the sixty articles deals with science and its 
mohilosophy , others give the author’s opmuion on the 
telation of science to religion and to life m general, 
on moral problems, on polities and the social problem, 
on the Jewish people and their fate 
It ıs umpossible to give in a few lines an impression 
of the fascinating and imspiring ideas, expressed ın 
she sumplest possible language, which are contamed 
n these essays A few pomts may, however, be 
nentioned The fourth article, of the year 1937, has 
the title “Moral Decay”, and this term appears later 
gan and again, as a kind of Leztmotw, xn all articles 
lealing with the present political situation, the atomic 
»omb, the treatment of the Jews, etc The eighth 
“tigle, “Science ‘and Religion”, contams again a 
xonfession which returns m many others that 
ntelligent thmking plays no part m forming a goal 
‘or human endeavour and for ethical convictions— 
‘To make clear. these fundamental ends and valua- 
10ns seems to me precisely the most important 
‘anction which religion has to perform m the social 
ife of man” What Eimstein means by that becomes 
lear enough from the following considerations the 
orierples of the Jewish—Christian tradition, which he 
always, also ın other articles, regards as a unit But 
«ust as strong as his acceptance of these “‘primcrples” 
—obviously the ethical teachıngs of the prophets and 
f Christ—is his rejection of the belief in a personal 
zod This opmuion ıs offered ın the most simple and 
rumble way as the result of a life’s experience and 
hinking, ıt 18 not without connexion with Em- 
stein’s deepest scientific convictions 
There are two mai articles dealing with these, 
No 13 from 1936, and No 14 from 1940 They 
eveal much about Emstein’s ultimate principles and 
unethods Every physicist will read them with the 
sreatest interest, as they show how it has come about 
hat Einstem has separated himself from the general 
rend of modern physics The summary of No 13 
nves his epistemology ın the shortest terms 
‘Physics constitutes a logical system of thought 
vhich ıs in a state of evolution, and whose basis 
annot be obtamed through distillation by any 
aductive method from the experiences lived through, 
ut which can only be attamed by free invention” 
t ıs Just this trust ın the power of a prior: thmking 
rhıch has led Emstein away from the actual physical 
asearch mto lofty speculations which have so far 
ttle relation to reality No 14 contaims a clear 
xplanation of the logical situation m quantum theory 
ad of Exnstein’s objections to the generally accepted 
satistical mterpretation But this attack is of a 
ulder kind than has ever before come from his pen , 
: leaves “open to every man to choose the direction 
f his striving”, and ıt ends with “Lessing’s fine 
vying, that the search for truth ıs more precious 
ian its possession” 
The articles grouped under the titles “Publie 
ffairs” and “Science and Life” show Emstem as a 
dlitieal, social, ethical humanitarian thinker No 18 
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is a confession of socialism, but in No 31 there is a 
warning, directed to the blind behevers ım the social 
paradise “Socialism may lead more easily to wars 
than capitalism because ıt represents a still greater 
concentration of power” This problem of war 1s his 
main concern, and he sees no other way out but a 
world government, which he defends and recom- 
mends with strong words m many articles, of which 
No 31 ıs the most important one To this group 
belongs also his exchange of open letters with four 
Russian men of science (No 27) who attack “Dr 
Enstem’s mistaken notions” by a display of the 
well-known communistic arguments, Exnstein’s reply 
is a model of simple reasonmg first things first— 
what advantage do you expect from even the most 
perfect social system 1f you perpetuate mternational 
anarchy with the mevitable consequence of atomic 
war and general annihilation ? War and the military 
mind are Emstem’s real enemies which he relentlessly 
attacks, for example, in No 36 But his disgust 
about the military expression “human material” and 
the degradation produced by military discipline does 
not make him a blind pacifist He appeals to the 
civilized world to resist aggression, to answer force 
by force. if necessary, to save its most precious 
possessions His words about the suffering of the 
Jews, “his people”, are as moving as his pride ın the 
foundation of a Jewish State 

Enmstein’s lovable personality, however, is best 
revealed ın some short biographical essays, begmning 
with Newton and Kepler and leading to Gandhi and 
Ossietzky (Nos 38-46) It 1s not only the achieve- 
ments of these men which he describes in a masterly 
way, but also ther human greatness The short 
sketches dedicated to the memory of Marie Curie, 
Max Planck, Paul Langevim and Paul Ehrenfest are 
touching documents of Emstem’s devotion to his 
friends Max Borw> 


A STUDY OF SOME ODD 
PERSONALITIES 


Very Peculiar People 
Portrait Studies ın the Queer, the Abnormal and the 
Uncanny By Dr E J Dingwall. Pp 224-+-11 plates 
(London Rider and Co, nd) 18s net 
pE E J DINGWALL has two qualities which 
make his writing eminently readable anintense 

interest in human beings and a profound and unusual 
scholarship These qualities are aptly united ım this 
book and its forerunner, ‘Some Human Oddities”, 
in both of which he makes critical and exploratory 
studies of strange people and extraordmary hap- 
penings In “Very Peculiar People”, Dr Dingwall 
considers Emanuel Swedenborg, Johann Jetzer, a 
seventeenth-century monk around whom centred 
amazing events, St Mary Magdalen de’ Pazzi, Hadrian 
Beverland, a Dutch scholar addicted to classical 
erotica, and Eusapia Palladmo, an Itahan medium 
of uncertain authenticity 

In three of these brief biographies the maim 
problems are those of psychical research, and the 
author, without assaying dogmatic judgment, places 
before the reader the evidence to be considered 
Unfortunately, as he makes abundantly clear, this 1. 
insufficient for more than a verdict of ‘not proven’ 
Did Swedenborg in fact possess clairvoyant powers ? 
We cannot tell, and Dr Dingwall believes that con- 
firmatory facts will never now come to hght He 
suggests, however, that Swedenborg, along with other 
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intelligent and otherwise normal persons whom he 
cites ın the appendix, had built up a vast system of 
internally consistent hallucmations He believes that 
this system and its relation to his life as a whole 
present, quite apart from possible para-normal impli- 
cations, a valuable field for psychological research 
Was Johann Jetzer the victim of practical jokes, 
or a joker himself, or were his experiences partly 
genuine ? Here we are ın even deeper waters Jetzer 
appeared to receive the stigmata and divine visita- 
tions of various sorts, but afterwards the prior of his 
monastery and three of the other monks were executed 
for perpetrating a blasphemous fraud on him Never- 
theless, the evidence 1s so conflicting that one cannot 
be sure that justice was done, and the whole story 
makes perplexing and fascmating reading 
Was Eusapia Palladino an amazing medium, or an 
almost equally amazing charlatan ? Here we move 
into more modern times, and the evidence comes 
from Myers, the Sidgwicks, Lombroso and Lodge, but 
even so, we are left with an enigmatic question mark 
The other two studies are of a somewhat different 
character That of Hadrian Beverland shows the 
gradual declime of a brilliant and sexually perverted 
scholar He was expelled from the University of 
Leyden for obscene publications and came to England, 
where he enjoyed some protection and patronage and 
lived ın some comfort until overtaken by chronic 
ulness and a mental disturbance, the onset of which 
could no doubt have been predicted from his writings 
and his mode of life The author suggests that 
Beverland’s decline illustrates the effects of circum- 
stances—he was harshly, if not unjustly, treated in 
Holland—on the growth of psychological infirmities 
This may be so, but we do not know énough of 
Beverland’s youth, and when m his ealy twenties— 
at which period we pick up his story—he seems 
already to have been a meaty case for the psychiatrist 
In his study of St Mary Magdalen de’ Pazzi, Dr 
Dingwall shows us a determined woman, who from 
early childhood overrode every obstacle erected by 
parents and religious superiors, ın the effort to lead 
what she considered the complete religious hfe Dr 
Dingwall maintams that her obstimate and incon- 
vement insistence on her aims, her self-1mposed. 
floggings and humiliations, and her frequent ecstasies 
indicate a highly neurotic character However, it 1s 
recognized that a certain measure of neurosis 1s an 
inseparable part of psychic structure and that 
symptoms of unbalance (as we would understand 1t) 
cannot be considered as conclusive when taken out 
of the context of era and society We do not know 
very much about this Samt, but there are certain 
other factors which always have to be considered m 
discussing the lives of the religious The aim of the 
Christian ascetic 1s & closer union with God, and the 
elimination of mental and physical appetites which 
anterpose themselves between the striving soul and 
its divine goal is a means, but only a means, towards 
that end From time immemorial physical austerities, 
often including beating, have played a part ın sub- 
ordinating the inclmations and the will of the m- 
dividual to the will of God Given this long tradition, 
and given the purpose behind these practices, are we 
justified in asserting that, save ın so far as the finest 
motives may be slightly mixed, mental and physical 
austerities are masochistic ? Whether or not the 
potential sexual element vitiates the efficacy of 
flagellation as a means of self-discrplime is another 
The saintly Curé d’Ars, himself once an ardent 
flagellant, later referred to these activities as his 
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“youthful folhes” and said that, so far as austerriie 
were concerned, the devil was far more frightened b 
hunger and lack of sleep than by hair shirts or th 
discipline 

In conclusion, the story of St Mary Magdalen de 
Pazzi remforces the behef that the word neurotx 
when used indiscriminatingly to qualify odd c 
inexpheable behaviour, becomes misleading an 
meaningless 

Dr Dingwall’s aim is to “draw the attention c 
the student to problems so obscure that any ree 
understanding of them can hardly be said to exist” 
and he has done so mm these stories, and particular! 
in the erudite appendixes, in so appetizing an 
stimulating a way that ıt would be churlish to accor 
him only amusement value His theme ıs an old one 
namely, that human nature is mysterious and tha 
to jump to conclusions about people is to jump t 
falsehoods, but ıt cannot be too often reiteratec 
Dr Dingwall will probably be blamed for not handin 
out knowledge and synthetic understanding on 
plate, but by stressing the need for knowledge r 
fields where tradition or superstition usually giv 
ready-made answers, he has performed a greate 
service ADAM CURLE 


- 


X 
` TREATISE OF ZOOLOGY ~“ 


Traité de Zoologie, anatomie, systématique, bic 
logie 
Pubhé sous la direction de Prof Pierre-P Grass 
Tome 15 Oiseaux Pp vii+1,164 (Paris Masso 
et Cie, 1950) 6,000 francs 
LTHOUGH the present volume is No 15 ov 
of a contemplated series of seventeen, it : 
actually only the fourth to be publshed There he 
now been time not only to read the three previous! 
published volumes more carefully but also to us 
them, ana further acquaintance with them has on] 
served to enhance the high opinion formed upon fir: 
reading Vol 15, which treats of the birds, 1s full 
up to the standard of its predecessors and is larg: 
and consequently more expensive than any of then 
Apart from the introductory portion, the text rur 
to 1,164 pages It has three coloured plates, of whic 
the first, illustrating types of eggs, 1s the best, 6] 
lne diagrams, one ın two colours, 121 half-tones « 
photographs, 85 half-tones of drawings, sıx hal 
tones of photographs with accompanying explanatox 
line blocks, and twelve maps Simce a number 
these illustrations contain more than one figure, 
will be seen that the volume 1s very well illustrate 
The contributors are J Bénort, of Strasbourg, ] 
Bourliére, J Berlioz, E Oemichen, J Piveteau ar 
A Rochon-Duvigneaud, of Paris, E Letard, - 
Alport, M Mayaud, of Samur, J Pasteels, | 
Brussels, A Portman, of Basle, E Matthey, . 
Lausanne, and the general editor of the serme 
Pierre-P Grassé, of the Sorbonne This list of ec 
laborators not only ensures the authority of the te: 
but also ındıcates the wide scope of the subyec 
matter It 1s this last point that ıs perhaps the mo 
striking aspect of the volume as compared with tl 
previous ones, and 1 1s pleasing to see that ıt reflec 
the appeal of birds not only to the morphologic 
zoologist and systematist but also to the ecology 
the student of behaviour and the naturalist 
In such a wide survey ıt is only to be expected th 
the specialist ın a particular field would wish to s 
his own field dealt with ın greater detail Thus t: 
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cytologist might wish for more than five pages, the 
student of behaviour might wish for a fuller treat- 
ment of the nest buildmg, migration, sense of 
direction (although this does mclude a reference to 
recent work on the possible part played by Corioli’s 
force im this phenomenon), socal organization, 
establishment of territory, ete , and the morpho- 
logist for a fuller mdication of the great variability 
exhibited by the mam anterior arteries and so on 
When one considers how any of these sections could 
be expanded without enlarging the volume, one 18 
faced with the problem of what could be omitted 
Such a consideration brings a realization of the 
excellent balance between the breadth of outlook and 
the great amount of detail contamed withm the 
mbook, and in spite of this ıt 18 so clear ın exposition 
that 1t 1s easy to read 
There are a few slips such as “co do-mégoblaste” 
anstead of cordo-mésoblaste in the legend of Fig 353 
onp 488 Other mistakes were noted ın reading, but 
«+t was later found that these and others were corrected 
m a list of errata on p 1154 Each chapter is provided 
with a select and useful bibhography, and the volume 
mhas at the end a detailed table of contents and a full 
«ndex so that reference to any subject 1s easy Un- 
fortunately, the pubheation of the series ıs falling 
somewhat behind the announced dates, which 1s 
perhaps only to be expected in such a large under- 
taking at the present tıme Tho editor and publisher 
alike are to be congratulated on the production of 
another most worthy addition to the text-books of 
general zoology. Casas H. O’Donoauve 


MECHANIZATION OF 
MATHEMATICS 


Calculating Instruments and Machines 

By Prof Douglas R Hartree Pp +138 (Urbana, 
Ql University of Illmois Press, London Cam- 
bridge University Press, 1949) 21s 


HE almost exponential rise in the output of 
scientific and technical research which has been 
such a marked feature of the past few decades has 
presented many mathematical problems the solution 
of which 1s not possible by known formal methods 
The result has been on one hand the development 
of approximate methods of solution, of which South- 
well’s ‘relaxation’ method 1s an outstandmg example, 
and on the other hand the development of instru- 
ments and machines which can carry out speedily 
and mechanically the complicated mathematical 
operations involved The present book, by one who 
has played a leading part in the utilization of mstru- 
ments and machines, and ın encouraging their 
development, provides a very welcome addition to 
the literature of the subject It 1s well produced, 
well illustrated by photographs and diagrams, and 
contains at the end a list of 122 references 
The book 1s based on a course of lectures given by 
the author, so that he has concentrated on those 
aspects of the subject which mterest him most, and 
on those instruments and machines with which he 1s 
most familiar This has led to the exclusion of 
reference to devices limited to the solution of a 
particular problem or equation, and attention is 
devoted entirely to ‘physiology’—what a machme 
zan. do and how ıt can be made to do 1t—and not to 
‘anatomy’, although occasional reference 1s made to 
somponents (‘hardware’) out of which machines are 
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constructed It 1s to the user, rather than the designer, 
that this book will mamly appeal 

The distinction which the author makes between 
instruments and machmes ıs that which the Americans 
denote by the adjectives ‘analog’ and ‘digital’ In 
the former, numbers are represented by some physical 
quantity , elementary examples are graph paper and 
the slide rule, but the section of the book devoted 
to instruments deals almost exclusively with the 
differential analyser Machmes deal directly with 
numbers the human hand and the abacus are 
primitive forms, but the author is here concerned 
with the various automatic high-speed digital 
machines m use or under construction mn Great 
Britain or m the United States For each class 
fundamental principles have long been known 
Kelvm realized how coupled mechanical mtegrators 
could solve differential equations, while Babbage’s 
‘analytical engme’ was designed to perform the same 
kinds of operation as the modern machmes It 1s to 
advances in mechanical and electrical engmeerimg, 
and to mereased demand, that modern progress is 
mainly to be attributed 

Mechanization 1s no substitute for intelligence As 
Lady Lovelace remarked ın her account of Babbage’s 
plans, these machmes can do only what we know 
how to order them to do Moreover, they each have 
their own idiosyncrasies, their special aptitudes, and 
their limitations. To take full advantage of the 
special aptitudes, and to avoid the lunitations, may 
call for considerable ingenuity The new machmes 
demand a new mathematics—or at least a new 
approach to mathematical problems—imn a word, the 
cultivation of a ‘machme’s-eye-view’ This means an 
analysis of the calculation mto a sequence of steps 
within the capabilities of the machine, or, ın some 
cases. even an alternative formulation of the problem, 
which allows such an analysis more readily to be 
made. Instances of this are scattered throughout the 
text, ın connexion with instruments and machines as 
each 1s considered, and in the highly suggestive final 
chapter The machine’s-eye view also means the 
ability to foresee all the snags. 

Although the chapters on the differential analyser 
show that there have been recent advances both ın 
its design and use, interest to-day 1s centred rather 
in the development and use of high-speed automatic 
digital machines In the earlier machines of this type 
emphasis was laid on the reduction of computational 
labour, and elaborate arithmetical units were built 
m, such as multiplier-dividers and square-rooters 
Experience m use showed a need for much more 
high-speed storage of both numbers and imstructions 
(‘memory’) To-day the tendency seems rather in 
the direction of quite simple arithmetical units, 
fundamentally addition units, frequently working in 
the bmary scale, combmed with greatly mcreased 
storage and control facilities Multiplication 1s 
repeated addition, and the author shows how division 
can be done by an iterative process involving only 
addition and multiplication, and that much more 
complicated calculations can be similarly performed 
This lays the emphasis on programming and coding, 
which take times enormously long compared with 
those required for the most complicated sequences of 
arithmetical operations But programming and 
coding still seem to need the human bram, traiming, 
knowledge, and experience. To keep one of the new 
machines running at capacity would seem to demand 
a skilled staff by no means small 

W. G. Brokey 
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Principles and Practice in Organic Chemistry 

By Prof J. Lucas and David Pressman Pp x1+ 
557 (New York John Wiley and Sons, Ine s 
London Chapman and Hall, Ltd , 1949 ) 48s neb 


i Rees is always some danger that the student 
who studies the fundamental principles of 
chemistry under the heading of physical chemistry 
may overlook the apphcation of these principles to 
the operations of the organic chemical laboratory 
This volume, which 1s intended as a class-book for a 
one-year course of practical organic chemustry, has 
been designed to guard agaist such a tendency by 
directing attention to the physico-chemical aspects 
of the reactions used in preparative work In addition, 
therefore, to the usual prelimméry description of 
general laboratory methods, a first chapter 1s devoted 
to such topics as the factors mfluencing reaction 
velocity, chemical equilibrium, heats of reaction and 
of formation, changes ın free energy and their 
calculation from available data Tables of bond 
energies, resonance energies and free energies are 
provided 

In subsequent chapters which include detailed 
instructions for preparing more than eighty repre- 
sentative organic compounds, thermochemical and 
kinetic considerations are discussed at appropriate 
points Quantities are stated m moles ın order to 
emphasize molecular proportions and also to facilitate 
the use of alternative substances mn the preparations. 
Notes and questions, calculated to stimulate thought, 
are added after each experiment 

The selection of experiments ıs good The prepara- 
tions include a wide range of aliphatic and aromatic 
substances, 2 few amuimo-acids, sugars and hetero- 
cyclic compounds, and one chromatographic separa- 
tion Typical qualitative reactions of each class of 
substance are given, and a final chapter provides a 
brief general scheme of qualitative analysis This 1s 
an excellent book which should help to make the 
organic laboratory a place of sound general chemical 
education GMB 


A Review of Recent Advances in X-Ray Analysis, 
by Sir W. Lawrence Bragg ; and The Impact of 
Radioactivity on Inorganic Chemistry, by Prof 
H. J Emeléus 

(Post-Graduate Lectures given to the O1l and Colour 

Chemists’ Association) Pp 994-10 plates (Cam- 

bridge W Heffer and Sons, Ltd , 1950) 12s 6d net 


‘HIS short volume contains the substance of two 
groups of three lectures, each on the subjects 
indicated in the title and delivered before the O11 and 
Colour Chemists’ Association 1n 1947 and 1948 The 
choice of subjects for these lectures ıs particularly 
appropriate since both X-ray analysis and radıo- 
activity have a widespread and growing mterest m 
many branches of science Moreover, the authors 
are not only acknowledged experts mn‘their respective 
fields, but also have the happy knack of presenting 
scientific information im a lucid and mteresting way 
In the first three lectures, Sir Lawrence Bragg 
describes X-ray analysis by analogy with the optical 
diffraction grating, with Ulustrations derived from the 
structures of many morganic compounds, he then 
discusses the variations from the perfect lattice, the 
structure of some elements and metal alloys, and 
concludes with a deseryption of work on X-ray 
analysis of organic compounds The difficulty and 
labour of mterpreting the results m X-ray work 1s 


~ very well brought out ın these lectures Prof H J 
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Emeléus develops his theme of radioactivity agamst 
a historical background and follows this account, 
which includes atomic fission and the chemistry of 
the transuranic elements, with a discussion of the 
measurements, handling and production of radio- 
active substances The final lecture describes somié 
of the manifold applications of radioactive tracers 1n 
chemistry and biology 

The scope of the subject-matter ıs necessarily 
lumited ın a book of this size, but there ıs much 
stimulating information which should appeal to a 
very wide circle of readers wishing to know more 
about developments m these two very important 
subjects It ıs pleasant to see a book which 1s not 
only very moderate ın price according to present-day 
standards, but is also well bound, prmted and 
illustrated F H BurstarL 


Trilinear Chart of Nuclear Species 
By Wiliam H Sullivan Pp 4+chart (in 6 strips» 
103 ın X 194 ın (New York John Wiley and 
Sons, Inc , London Chapman and Hall, Lid, 
1949) 20s net 

HE trilmear chart has been developed from the 

more familar charts of nuclear properties in 
which {A—JZ) or A 1s plotted agaist Z (where A and 
Z are the atomic mass and atomic number respect- 
ively) It allows the simultaneous plot of A against 
Z, (A—Z) against Z and (A—Z) against A, so that 
isotopes, 1sobars, zsotones (nuclides with the same 
number of neutrons) and isodiapheres (nuclides with. 
the same excess of neutrons) he on straight lines, 
All known nuclides are represented by hexagonal 
panels, those which occur naturally bemg distin- 
guished from those produced artificially by different 
background colours Nuclear physical constants 
(natural isotope abundance, angular momentum, slow 
neutron cross-section, half-life, etc ) are shown m the 
panel of each nuclide However, such an extensive 
lust of symbols (fourteen ın all) requires some reference 
to the key, and 1t would perhaps have been advisable 
to tabulate some of the data (for example, fission 
yields) The printimg on the green field (naturally 
occurring nuclides) ıs clear, but a bolder type could 
have been used to advantage on the lavender back 
ground (artuficially produced nuclides) 

G B Coox 

Modern Synthetic Rubbers 
By Dr Harry Barron Third edition, revised and 
enlarged Pp xix+636 (London Chapman ang 
Hall, Ltd , 1949) 45s net 

HE third edition of “Modern Synthetic Rubbers” 

is excellently produced and well illustrated, and 
contains much new information which has been 
obtamed from BIOS and CIOS reports There 
1s also a new section on compounding 

The author sets out to cover m the very short space 
of sıx hundred pages the field of synthetic rubber pro. 
duction and technology from preparation of the 
monomers to processing of the elastomers The resull 
1s that emphasis ıs almost entirely on the practica 
aspects of synthetic rubber production, and at time: 
this leads to a catalogue-lke style of presentation 
However, the merits of the book more than com 
pensate for the mental indigestion occasionally induced 
Mistakes are few, but the reviewer was surprised t 
find the statement that rubber has a “trans” structur. 
and gutta-percha a “‘ois’’ configuration appearing r 
the third edition of this work 
The book should prove of interest to all who ar 

mterested in the study of high polymers 


No 4235 December 30, 1950 


NATURE 


1089 


CHEMISTRY AND BACTERIA* 
By Sr CYRIL HINSHELWOOD, F.RS 


N a culture tube where bacteria grow, some very 
amazing chemical syntheses go on, with very 
simple starting materials, and at a great rate The 
medium need contain no more than, say, glycerol, 
ammonium sulphate, phosphate and a few morganic 
ions such as potassıum and magnesium, and m a 
few hours a number of cells, which at the start may 
equal im number the population of the city of West- 
minster, will have increased so as to exceed the entire 
population of the contment of Asia Nor do the 
cells which perform these feats possess anything ın 
the way of specialized organs Their mternal con- 
stitution is not absolutely homogeneous, as special 
stamimg methods and observation: by the phase- 
contrast microscope show; but the internal differ- 
ences are extremely fine-grained, and are, as ıt were, 
of a colloid chemical, rather than of a mechanical or 
physiological degree of differentiation 
“- Unlike many other organisms, moreover, bacteria, 
according to the precise conditions of thew growth, 
may vary enormously in size and shape, from nearly 
spherical cells to long filaments the length of which 
exceeds their breadth by hundreds of times The 
addition to the medium of specific drugs which act 
separately on growth and division, or even the 
control of the osmotic conditions, causes these changes, 
and impresses on us that the cell 1s, m a sense, an 
elaborate piece of chemistry rather than a set of 
organs The question, then, ıs how this chemistry 18 
organized. My general thesis 1s that many character- 
istic properties of the cell—and these include phe- 
nomena which are very typical of the living process 
in general—are determmed by the particular pattern 
of the chemical reactions which take place there We 
must examine the nature of this pattern. 

In the first place, there 1s an intimate lenking of 
various reactions The living cell ıs continually 
creating order, without, of course, violating the Second 
Law of Thermodynamics This bemg so, reactions 
involving a decrease ,of free energy are intimately 
linked with others which involve an increase The 
couphng is possible ın virtue of the general tendency 
of chemical reactions to occur in a series of stages 
When we say that the reaction XY =X + Y 1s 
coupled with the reaction B + A, = BA», it 18 not 
a question of some resonance hke that of radio 
circuits, but of an wnterlocking of reaction steps such 
as the following 


Azg=A+A 
A+B=AB 
AB + A, = B4: + A, 


with the additional stages 


A+XY=AX4+YV 
AX+B=ABYX 


If this hnkimg of reactions ıs necessary for the 
whole energetics of the cell—m order that, for 
xxample, the oxidation of glucose should pay for the 
rynthesis of an unstable protem—uit 1s not surprising 
ihat 1t 18 responsible for a good many special effects 
ss well 


* Substance of a Friday Evening Discourse at the Royal Institu- 
ion, delivered on November 8 


It seems hkely that there ıs m the cell a sort of 
elaborate production hne, m which the products of 
one enzyme reaction are passed on and constitute 
the raw material for the next The unit processes m 
this series are probably fairly srmple This ıs a fair 
inference from the fact that the cell can utilize an 

‘enormous variety of substances with ıts normal 
apparatus, a versatility which 1s most easily under- 
stood if the unit operations are relatively sumple 
ones, and if the great variety and complexity of the 
reactions depend upon the pattern of unit processes 
which is employed_to any grven end 

Certainly the idea of the long series of consecutive 
reactions 1s consistent with the law of growth 
Ordinarily, there ıs, when a number of cells 1s trans- 
ferred to a new medium, a considerable lag phase, 
the lag representing the time necessary for the 
establishment of the stationary state m the sequence 
of reactions, that 1s, for the bulding up of the 
requisite concentrations of the various intermediates 
When this steady state is reached, we have the 
condition of logarithmic growth In this phase the 
amount of bacterial substance mcreases with time 
according to the well-known exponential law 


l /dæ 
Z 6 = constant 


Every single constituent of the cell now reproduces 
itself identically by the end of a period called the 
mean generation time 

The impheations of this law are umportant A 
living cell consists of an elaborate macromolecular 
pattern of protes, polysaccharides and other sub- 
stances, cluding those which seem to play a special 
part ın determining its architecture, namely, the 
nucleic acids Parts of the protem structure con- 
stitute the enzymes, which can often be separated 
from the cell and made to catalyse a wide variety of 
reactions 1n test-tubes These enzyme reactions occur 
without the growth of the cell, but the growth of 
the cell does not occur without the enzyme reactions 
In the process of logarithmic growth, every part of 
the cell substance 1s reproduced, and 1t seems almost 
certain (it ıs at any rate a hypothesis that we 
shall make) that the catalytic functioning of the 
enzyme substance and 1ts reproduction are intimately 
linked 

This may happen in the following way suppose 
we have two enzymes, each using as substrate for 
self-synthesis something supplied by the other We 
can write down the differential equations for the 
reaction velocities, and we can show that each of the 
two enzymes will multiply in amount according to 
the autocatalytic law of logarithmic growth Thus, 
although we have, ın fact, a system which depends for 
its functioning upon the lmking of two processes, the 
reproduction of each enzyme ıs effectively auto- 
synthetic, and we may write as an overall result for 
each enzyme * 


enzyme material + diffusible mtermediate 
metabohte = 


mcereased enzyme material + products utilizable 
in further stages of synthesis 


‘such, but ıb 18 not 
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‘Diffusible ntermediate metabolite’ 1s written because 
in general the substrate on which the enzyme acts 1s 
not the gross raw material of the medium, but 
something supplied by another enzyme 

It must be admitted that a system of two enzymes 
lmked ın the way I have described 1s @ very drastic 
over-simplification , yet ıb does not seem too much 
to generalize and to suppose that the equation written 
above applies in general to the growth and expansion 
of each of the enzymes associated with the various 
stages in the long and complex synthetic production 
line One author has commented adversely on this 
scheme as an explanation of autosynthesis He would 
have been quite right if ıt had ever been mtended as 
It ıs a statement about the 
dynamical pattern of cell reactions and its mterest 
hes not in itself, but m its consequences 

We have a series of consecutive reactions, by which 
a series of enzymatic structures 1s reproduced The 
whole system, ın the steady state of growth, comes 
into a balanced state where formation and con- 
sumption of all mtermediates are equal The differ- 
ential equations for the rates of autosynthesis of the 
different parts of the cell can now be written down 
From them there follows the result that, with a 
constant set of reaction-velocity constants, the pro- 
portions of the different kinds of enzyme material in 
the cell will settle down to steady ratios If, however, 
the conditions are changed so that the relative 
velocity constants are altered, then the proportions 
gradually shift durmg growth until a new steady 
ratio is attained 

One point may be referred to here m connexion 
with the linkmg of use and synthesis m enzyme 
material We find that when cells are exposed to 
ultra-violet light and nearly all are killed, the few 
survivors contam mutants which are very deficient 
ın growth power in the normal simple synthetic 
media When, however, they are left to grow m a 
struggling fashion for some time, complete recovery 
eventually takes place 

The change ın proportions of the various kinds of 
enzyme material would appear to be very significant 
im connexion with the strikmg phenomena of adapt- 
ation Some cells when transferred, for example, 
from a familar source of carbon like glucose to an 
unfamiliar one hke p-arabinose, exhibit at first 
extreme reluctance to use ıt, after a period of delay 
and slow growth, they finally learn, as ıb were, to 
utilize it with a maximum efficiency. Again, many 
cells are inhibited by drugs such as sulphonamides, 
but after growing rather lamely for a time ın presence 
of amounts of the mhibitor just insufficient to stop 
growth altogether, acquire what ıs called ‘drug 
resistance’ and then multiply quite happily By 
successive mcreases in the ‘training concentration’ 
they may be rendered resistant to amounts a hundred- 
fold that which would originally have stopped all 
growth 

There 18 a relatrvely sumple chemical explanation 
of drug adaptation Suppose the drug inhibits the 
action of a particular set of enzymes At first the 
synthesis of certain parts of the cell ıs retarded Now 
the cell may very well refuse to divide until certam 
essential parts have attained some critical magnitude 
Multrplication will therefore be held up By the time 
ıt does occur, other parts of the cell, which were not 
inhibited, have attained more than the usual pro- 
portion These enzymes yield an excess of the 
intermediates used by those enzymes which the drug 
blocks This enhanced concentration can now 
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antagonize the imbibition by the antibacternal 
drug 

The differential equations of a simple model of 
such a system show that the enzyme proportions will 
change until the growth-rate of the cell as a whole 
returns to its usual value m the absence of thé” 
inhibitor Here, then, we have a mechanism which 
gives an automatic development of a drug resistance 

Whether, in fact, 1t operates ın real cells, or whether 
drug resistance 1s due to chance mutation and 
selection, 1s a large question about which I will deal 
later For the moment, however, I want to explam 
chemical hypotheses rather than to defend them, and 
I will only remark that if such a mechanism plays 
no part in Nature, we need an explanation why 
not 

Next we should consider adaptation to new sources 
of material, such as when the bacteria learn to use 
nitrogen from ammonium salts instead of an ammo- 
acid mixture, or acetic acid instead of a sugar As 
I remarked before, the total sequence of reactions in 
the synthetic cham 1s probably divided mto relatively 
simple unit processes, and ıb ıs the order and com- 
bination of these, and the relative amount of func- 
tionmg required from each of the relevant enzymes, 
which varies as we pass from one source of raw 
material to another 

Various routes are possible from a given raw 
material to the finished cell material Examunation 
of the differential equations of a simple model with 
competing reaction sequences suggests very strongly 
that, durmg contimued growth, there will, ın fact, be 
established that one which gives the optrmum overall 
rate The proportion of the various enzymes will 
settle down to the value which ensures this Here 
again it 1s the dynamical pattern—hnking of func- 
tionmg and synthesis, and the existence of the 
production lne of consecutive reactions—which leads 
to the automatic adjustment of growth-rate to that 
which leads to optimum efficiency 

Now adaptive processes are very characteristic of 
living material We see that two major types of 
adaptation are referable to the nature of this dynamic 
pattern of reactions They depend upon propositions 
about consecutive reactions 

Before we turn to the question of alternative 
biological hypotheses, we will examine one or two 
other types of reaction pattern, and see what may 
be derived from them 

One way ın which & series of chemical reactions: 
can be linked ıs cyclically A given enzyme of a 
sequence may produce a diffusible mtermediate which 
is one of the necessary reactants or catalysts for one 
of the earlier enzymes of the same sequence In 
this way a cyclical system ıs set up The differential 
equations of a simple system with this mode of 
linking show that uf the ımtial concentrations of 
certain intermediates happened to be zero, the cycle 
could not begin It would have to wait until primed 
with a mmute trace of one of the substances which 
could set the cycle m operation Now when cells 
which have finished growing are left in the resting 
state, intermediates are lost by diffusion (and no 
doubt as the result of other reactions), and if we 
have any cyclical lnkmg, the result of these losses 
may be so serious that the steady state corresponding 
to logarithmic growth will take a very long time tc 
re-establish itself This may well be the explanation 
of the very long lag phase which sometimes develops 
in resting cells It is, indeed, fair to say that the lag 
phase develops more rapidly than might have been 
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expected from the observed rate of decay of yndividual 
single enzyme activities ; 

In a complex pattern of chemical reactions a 
considerable part might be expected to be played by 
parallel or competing processes The existence of 
these can account for certain remarkable properties 
of the cell Just as the pattern of consecutive 
reactions had a lot to say about the adaptive 
capacities of the cell, so the pattern of competing 
reactions explains various phenomena ın which, to 
the casual observation of the natural historian, the 
cell might be supposed to exhibit choice or purpose 
I shall deal with one example, namely, the Pasteur 
effect, and even this I shall consider mainly ın the 
light of experiments which Dr A C Baskett has 
recently made in Oxford on the oxidation-reduction 
properties of Bact lactis aerogenes 

Suppose the cells grow with glucose as the carbon 
source and with a plentiful supply of molecular 
oxygen The glucose 1s broken down, at least partly 
by way of pyruvic acid, and much 1s finally oxidized 
completely There 1s a long series of oxidative steps, 
and various intermediates are tapped off, ammated 
and converted into cell material In the oxidative 
steps various carriers receive the hydrogen, and they 
are re-oxidized by a system which ultimately uses 
molecular oxygen In the steady state, the re- 
oxidation of the hydrogen carriers must, of course, 
balance their reduction 

Now suppose the system 1s made anaerobic The 
aerobic mechanism 1s replaced by fermentation of 
glucose, the growth-rate is slower, and the rate of 
consumption of glucose 1s much higher than before 
In other words, much ıs wasted Now suppose -that 
oxygen ıs passed into the anaerobic culture The 
fermentation reactions are now largely inhibited, and 
although the growth-rate increases, the consumption 
of glucose actually drops It seems as though, when 
the economical aerobic process ıs available, the 
wasteful fermentation process is largely imhibited— 
as though the cell could select which of two kinds of 
reaction would serve 1ts purpose more efficiently 

What seems to happen ıs this The glucose 1s 
oxidized ın a series of stages, hydrogen carriers beng 
reduced These must be re-oxidized If the enzyme 
system ultimately dependent upon molecular oxygen 
can operate, 1t keeps the carrer system X, XH, in 
a highly oxidized form. If there ıs no oxygen, XH, 
(and ın turn other reduced substances YH, and so 
on) build up- there ıs an autosynthetic expansion of 
an enzyme system which enables these to be re- 
oxidized at the expense, not of molecular oxygen, but 
of wastefully reduced carbon compounds (derived 
ultimately from the glucose or other primary sub- 
strate) Hence the wasteful consumption in the 
anaerobic process As soon as air Js supplied, the 
system X, XH, (and others ın equilibrium with ıt) 
now enters in competitive reactions (a) with 
oxygen and (b) with the compounds which would 
re-oxidize XH, in absence of oxygen The presence 
of oxygen must lower the concentration of XH, and 
therefore, besides providing the aerobic mechanism, 
actively cuts out a part of the alternative mechanism 
which is essential to the fermentation hence the 
mhibition of the latter, and the saving of substrate 

Similar explanations based upon the pattern of 
competing and parallel reactions explain facts such 
as the inhibition of nitrate reduction by cells which 
are provided with ammonium salts as a source of 
nitrogen, and the inhibition of nitrate reduction of 
certain cultures when they are first made aerobic 
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In all the above examples, I have wished simply to 
point out that certain very characteristic biological 
phenomena ‘could depend upon patterns of chemical 
reactions, and have what we may call a kinetic 
explanation 

That things do so happen is not infrequently called 
in question by biologists Here some extremely 
interesting questions arise which are worth a brief 
discussion on their own merit. 

Let us consider the problem of adaptive changes 
We may start with the specific example of drug 
resistance According to some biologists, this can 
concern the chemist only ın a very mduirect way 
Drug-resistant cells are supposed to arise not by any 
interaction of cells and thew environment, but by 
chance mutations, the only effect of the medium 
being to select those individuals which, m fact, happen 
to be able to grow ın ıt, and so to eliminate the 
norma] non-resistant cells The chief reason for this 
view was origmally the belief in the non-inheritance 
of acquired characters Once tramed to resist, say, a 
sulphonamide drug, bacteria pass on the capacity to 
their progeny for many generations Now ıt 18, of 
course, well known that characteristics which anumals 
and plants have acquired by nurture, exercise or 
routilation are not passed on to their descendants (at 
least ın the vast majority of cases) To suppose that 
an acquired drug resistance could be heritable was 
deemed Lamarckian and therefore heretical Hence, 
1t was argued, the apparently adaptive modifications 
must be the result of chance modifications in genic © 
material not directly affected by the environment 

This 1s not really a logical view at all Unicellular 
organisms are different from complex animals or 
plants ın some important ways They are directly 
exposed to the action of the environment, and all 
their chemical reactions are subject to the direct 
intervention of any substances that the medium may 
contain Complex organisms, on the other hand, 
have their reproductive processes localized ın special 
cells, so that chemical imfluences of the medium 
probably never reach them Modifications of animals 
and plants are far more likely to be due to Mendelian 
recombinations of relatively unchanging genes than 
to chemical changes in the cell material as a whole. 
This does not mean to say that such changes may 
not play very important parts ın the behaviour of 
bacteria 

There 1s really no antagonism here ıt 1s simply a 
question of the relative importance of two kmds of 
process (both of which might be expected to occur 
im one or another kind of example) The chemist, 
therefore, 1s not, I think, being heretical if he makes 
hypotheses about adaptive changes in unicellular 
organisms It 1s a matter for detailed experiment to 
find out what does, in fact, happen. Here a great many 
subtle considerations arise 

It will be useful to examine some arguments on the 
two sides whether, namely, adaptrve changes in 
bacteria are provoked chemically in some such way 
as I have discussed earlier, or whether they depend 
upon chance mutations 

One of the arguments now much in vogue 1s a 
statistical one origmated by Luria and Delbruck, 
and which 1s briefly as follows A large number of 
different cultures of an organism are plated out m 
presence of an antibiotic such as penicillm The 
number of resistant colonies which grow shows very 
wide variations On the other hand, a correspondmg 
number taken from a grven culture does not show this 
wide spread Tt ıs argued that this must be explamed 


1092 


by random mutations If a mutation occurred late 
n a given culture, there would be few mutants m @ 
sample tested by plating ıf it had occurred early, 
there would be many This argument is open to a 
grave objection <A recent paper by Enksen has 
shown that the spread of the results ıs a peculiar 
function of the exact conditions of the test Ten 
samples of different cultures cannot be statistically 
comparable with ten from the same culture, because 
the ages of the ten different cultures cannot possibly 
(owing to fluctuations ın growmg times) be as closely 
controlled as those of ten parallel samples taken from 
a given culture In any event, a variability in the 
initial power to survive penicillin treatment would 
not preclude an adaptive development of this 
resistance 

Time does not permit a detailed discussion of this 
imteresting topic, but I have perhaps said enough to 
mdicate what an interesting statistical problem 1s 
presented 

Another line of argument 1s the followmg When 
certain bacteria are moculated into a new medium 
(say D-arabmose instead of glucose), there may be a 
lag of several days before they grow According to 
one view, this lag represents the time required for 
the setting up of the new steady state 1n the reaction 
sequence, according to the other, 1b represents the 
time required for the multipheation of the minute 
proportion, say 1/1C", of the mutants already there 
Now suppose we transfer 10‘ cells If there were 
only the small proportion of mutants supposed, then 
there would be only a 1/100 chance that the moculum 
contained a mutant. According to the adaptation 
theory all might grow Tests with transfers of different 
sizes show that, ın fact, ın some examples practically 
all the transferred cells do, m fact, grow given the 
requisite time ‘This ıs a prema facie case for the 
theory of direct adaptation 

There 1s an objection, however, which 1s difficult 
to counter directly The new medium may contain 
enough impurity to support a minute growth of non- 
mutant cells Although this growth may be below 
the threshold of visibility, 11 may be enough to allow 
the throwing off of some extra mutants to account 
for the final positive result This explanation will 
only work if some rather ad hoc assumptions are 
made about the impurities which various media do 
or do not contam , and without much direct evidence 
we may say, therefore, that the objection 1s 1n a sense 
an unfair one, though none the less difficult to refute 
We must turn, therefore, to other lines of evidence 

Interesting considerations arise in connexion with 
the stability of adapted forms I will quote a specific 
example Bact lacits aerogenes shows an initial lag 
of 80-40 hr when ıt ıs first cultured ın the sugar 
D-arabmose If this lag were, 1n fact, the time required 
for the multiplication of the mutants already there, ıt 
would be necessary to assume about one mutant ın 
about ten milion cells This fraction does not 
increase with the history of the strain, so we must 
suppose that the very small proportion 1s due to an 
equilibrium between mutations and reverse mutations 
Since the equilibrium proportion 1s very small, the 
reverse mutation-rate has to be assumed very large 
On this basis one can calculate how fast the cells 
should lose the acquired power of utilizing D-arab- 
mose the answer ıs that they should revert at a 
considerable rate In fact, the adaptation 1s very 
stable 

To retain the mutation hypothesis, special assump- 
tions have to be introduced, and these are not of a 
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very probable kind Moreover, the ease of reversion 
of adapted cells ıs, un general, a very marked and 
regular function of the thoroughness with which 
they have been originally tiamed. To save the 
mutation theory here we have to postulate successive 
mutations, the first to give a new property and the 
second to render that property stable On the other 
hand, various simple chemical hypotheses about 
stability of adaptation can be made, and, while ıb 
would not be fair to say that they encounter no 
difficulties, I think the difficulties may be said to be 
much less serious + 

Another lme of evidence which I find interesting 
is the fact that the various kinds of adaptation aie 
additive By suitable procedures one can tram Bact 
lactis aerogenes to utilize lactose with optimal eff- 
ciency the resulting stram is called L Similai 
strains can be traed to use sucrose (stram S) or 
maltose (stram M) with maximum efficiency By 
suitable procedures one can prepare strains which 
utilize pairs, or all three with optimal efficiency 
DS, LTM, MS and LMS If all the capacities are 
acquired by chance mutations, as they might possibly 
be, one can only say that the role assigned to chance 
is & rather remarkable one 

There 1s also a quantitative side to the matter 
If we train bacteria to resist a drug such as proflavme 
(diamimo acridime), the resistance will be exactly 
graded to the concentration at which the traming 
was carried out <A complete set of strains can be 
prepared with resistances exactly related to the 
concentration of the drug ın which they were adapted 
According to the kmetic picture which I mentioned 
earlier this 1s very natural, but according to the 
mutation theory 1t implies a whole series of mutations 
of a numerous and complex character 

To sum up the situation, I would say that n 
respect of these particular phenomena the chemical 
theories have the advantage, not perhaps m the 
absolute, but at least in the hght of the famous 
scholastic principle Entra non sunt praeter necessetatem 
muluplicanda 

No reasonable man of science could possibly deny 
that genic re-combination phenomena play an enor- 
mously important part ın biology, but that along- 
side these, effects depending ultimately upon the 
dynamical pattern of the cell reactions also play 
their part, 1s a hypothesis which I think the chemist 
may find fiuitful for some time yet 
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ŞEPARATION AND PURIFICATION 
OF ENZYMES ASSOCIATED 
WITH INSOLUBLE PARTICLES 


By R. K. MORTON» 


Sır Wiliam Dunn institute of Biochemistry, University of 
Cambridge 


ECENT studies on the distribution of mtra- 
cellular enzymes have clearly demonstrated that 
many are closely associated with well-defined cell 
components! ? Autolysis and digestion with lpases, 
trypsin and papan have been used for bringmg into 
solution several enzymes associated with these 
insoluble particles, while some vibration?.4 and treat- 
ment with sodium deoxycholate? have enabled some 
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separation of components of mitochondria These 
methods have limited applieation, and all are more 
or less undesirable for enzyme purification Some 
enzymes are altered or destroyed by proteolytic 
procedures, while contaminatmg products are formed 
during digestion, sonic vibration may only cause 
mereasing dispersion of cell materal, and there 
1s considerable possibilty of denaturation, and 
sodium deoxycholate may promote ‘solution’ 
through micelle formation, as 18 the case for most 
detergents 

The appleation of alcohols (propyl and shorter 
chain-length) to the separation of the water-soluble 
enzymes of muscle has recently been mvestigated® 
The controlled use of n-butyl alcohol has now been 
found to enable ready solution of a wide range of 
enzymes from insoluble particles mto distilled water 
o1 dilute buffers, apparently by removal of lipid and 
other material from cell structures The method 
appears capable of considerable extension and 
development, not only for the separation and puri- 
fication of enzymes from ammal and plant tissues, 
yeasts and bacteria, but also for the isolation of 
other biological materials 
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Specific Action of n-Butyl Alcohol 


Investigation of several alkalme phosphatases of 
anımal materials suggested that true solution of the 
enzymes was prevented by association of the protein 
with pid material Of a wide range of organic 
solvents tested with varying procedures, n-butyl 
alcohol alone appeared capable of removing the lipid 
sufficiently to enable quantitative solution of the 
active enzymes m the aqueous phase 

This alcohol 1s ideally suited to enzyme purification 
Low solubility permits saturation of the aqueous 
material without loss of activity (ım the case of 
enzymes so far mvestigated) , lipids, organic esters 
and other materials soluble m the excess alcohol are 
removed from the aqueous phase , protem denatura- 
tion can be controlled by use of proper extraction 
conditions, and enzymes are frequently recovered 
almost quantitatively m clear water solution The 
alcohol m the aqueous phase may be removed by 
dialysis, or the enzymes precipitated directly with 
other organic solvents Further purification of the 
enzymes ıs then possible using normal procedures 

Where an enzyme is unstable to treatment of wet 
material with the-alcohol, 1t may be useful to remove 
hpids by extraction of the acetone-powder or vacuum- 
dried preparation with dry n-butyl alcohol at low 
temperature Followmg appropriate removal of the 
alcohol, the protem may be brought mto solution ın 
distilled water or buffer Freezing the material with 
n-butyl alcohol at very low temperatures, such as 
those used with ether treatment of plasma proteins’, 
has not been found of any advantage with enzymes 
so far studied 


Method for Enzyme Purification 


The procedure adopted for the purification of 
alkaline phosphatases is given in detail since it illus- 
trates the general method Appropriate modifications 
have been mtroduced for the extraction and puri- 
fication of other enzymes 


Phosphatases 


Alkaline Phosphomonoesterase This enzyme is 
closely associated with the cell nucleus m animal 
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tassues+? and ın milk with msoluble lipid materials ° 
Prolonged autolysis and tryptic digestion have both 
been used previously as essential prelummary pro- 
cedures in purification, although some of the enzyme 
may be obtamed in solution by other methods?! 


Intestinal Phosphatase Approximately 3 litres of 
calf mtestinal mucosa ıs dispersed with vigorous 
mechanical stirring in distilled water to a total volume 
of 10 litres Acetate buffer (2N, pH 4 5) 18 added 
and the precipitate at pH. 5 1 separated in a 13-ltre 
serum centrifuge (2,000 rpm, 20 mm) This 
precipitate, consisting largely of cell fragments, ıs 
washed with 8 htres of distilled water and again dis- 
persed in distilled water to give a suspension of 
5 litres, pH 5 2-5 5 

Slow addition of 2 litres n-butyl alcohol (labor- 
atory reagent grade) with vigorous mechanical 
stirring at room temperature forms an emulsion and 
precipitates a considerable portion of imactive 
protem The emulsion is rapidly stirred and heated 
to 32° © for 5 mm by immersion of the stamless- 
steel container ın a water-bath held at 40° C When 
centrifuged (2,000 rpm, 20 min, m l-htre glass 
cups) the maternal separates mto distinct layers 
comprising a heavy precipitate, a clear yellow aqueous 
zone overlaid by light particles, and a surface layer 
of excess n-butyl alcohol contaimng dissolved 
material The latter is readily removed by suction 
and the butyl alcohol recovered by distillation The 
aqueous phase 1s conveniently removed by suction 
through a narrow glass tube and filtered if necessary. 

The solution contams about 50 per cent of the 
original phosphatase of the mucosa, and has a Qp of 
about 10‘ Further purification by usual methods 
has yielded final preparations with a Qp of between 
5 X 10° and 10°, and these are thus about five times 
more active than any pieviously reported! Recovery 
1s between 20 and 30 per cent It 1s noteworthy that 
the enzyme may be quantitatively eluted from a 
variety of adsorbents at any stage after true solution 
1s obtamed by the treatment with n-butyl alcohol 
(compare ref 12) 


Other Phosphatases Serum (‘buttermilk’) obtamed 
from cream of 60-70 per cent butterfat 1s treated 
with excess n-butyl alcohol at pH 5 2 and heated to 
35° C for 5 min to give a clear yellow phase con- 
taming the alkalne phosphatase of milk ın true 
solution, free of casem 

Further fractionation and adsorption procedures 
have given a preparation with a Qp of 105 This 
represents a purification of approximately 5,000 
times as compared with normal milk, and the pie- 
paration is about a hundred times more active than 
any previously deseribed®* Appropriate modifica- 
tions of the above procedures have been used for 
the separation of phosphatases from mammary 
gland, kidney, liver and yeast, substantiating the 
general applicability of the technique 


Pyrophosphaiase The enzyme of optimum pH 7 6 
(for hydrolysis), closely associated with alkalme 
phosphomonoesterase ın anımal tissues!, is readily 
brought mto aqueous solution from imtestinal 
mucosa and kidney by the use of n-butyl alcohol 


adenosine Triphosphatase It appeared possible 
that enzymes specifically catalysmg the breakdown 
of adenosine triphosphate might be closely associated 
with lipids, as are animal monophosphoesterases 
A magnesrum-activated adenosine triphosphatase 
of muscle has been reported to consist of such an 
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association of protein and phospholipid m a complex 
the mtegrity of which ıs essential to enzymic act- 
rvity!8 An adenosme triphosphatase has also been 
reported to occur im isolated mitochondria’ 
Treatment of rabbit muscle and liver preparations 
with n-butyl alcohol permits isolation of the adenosme 
triphosphatase activity in the aqueous phase Appar- 
ent separation of the calc1um-activated enzyme from 
rabbit-musecle myosm mto a clear salt-free solution 
has now been achieved by extension of the same 
method It may be that this enzyme ıs also 
associated with phospholipid or similar material, 
which 1s always co-precipitated when myosin 1s 
prepared by the usual methods It 1s noteworthy 
that the myosm remaining after n-butyl alcohol 
treatment appears undenatured as judged by the 
ready solubility m 0 5 M potassium chloride (pH 7 2) 


Peptidases 


y-Glutamyl Transpeptidase An mteraction between 
glutathione and free amino-acids with formation of 
y-glutamyl peptides (‘transpeptidation’) has recently 
been described!? The enzyme catalysing this reaction 
1s probably identical with one in pig kidney deseribed 
as associated with a “‘ipoprotem of high molecular 
weight’!* By n-butyl alcohol treatment 1t has now 
been obtaimed in clear solution from both sheep and 
ox kidney 

The homogenates at pH 6 8 are treated with excess 
n-butyl alcohol, centrifuged, and the clear aqueous 
layer contamung the enzyme dialysed against 0 05 M 
phosphate buffer, pH 74 These procedures are 
earned out at low temperature (0°-2° C ) 

By subsequent fractionation, water-clear active 
preparations of low protem content have been 
obtained Similar treatment of mmced mammary 
gland from a lactating cow has also given clear 
preparations found to contam an enzyme with 
‘transpeptidase’ activity 


Cysteenyl-glycone Depeptidase A recent paper has 
1eported the separation of this enzyme from its 
physical association with the transpeptidase enzyme 
of pig hidney!* It 1s noteworthy that shaking with 
chloroform ıs an essential part of the purification 
method therein deseribed By treatment of ox 
Indney with n-butyl alcohol, this enzyme may also 
be readily brought into clear solution and purified by 
subsequent fractionation procedures 


Dehydrogenases 


Suceunte Dehydrogenase This important enzyme 1s 
readily obtamed m mitochondrial preparations and 
has been intensively studied in such colloidal sus- 
pensions <A brief account of the extraction of a 
small amount of the enzyme from liver mitochondria 
of guinea pig has been published*®®, but no further 
details of this work have appeared Attempts to 
repeat the extraction procedure with calf-lver and 
horse-heart preparations were unsuccessful m this 
laboratory A recent paper? has described further 
investigations designed to obtain this and other 
enzymes in @ soluble form by sonic vibration of 
rat-lrver mitochondria A similar method has been 
used to obtain an enzyme preparation from Coryne- 
bactervum duphtherre 

When a mitochondrial preparation from horse- 
heart? ıs treated with n-butyl alcohol, almost 
quantitative recovery of the succmie dehydrogenase 


5 NE obtamed ım the clear aqueous layer, as follows 
iiae 
~- 
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The precipitate at pH 5 6 ıs washed with cold dis- 
tilled water or 0 001 M sodium bicarbonate solution, 
adjusted to pH 7 5-8 0 with 0 02M sodium bicarbonate 
solution contaming 0 85 per cent sodium chloride, and 
sturred thoroughly with excess n-butyl alcohol at 
low temperature (0 to —2° CG) The emulsion is held’ 
at this temperature for 4-1 hr, and occasionally 
stirred to promote lipid extraction After centri- 
fugig at low temperature, the clear aqueous layer 
contaming the enzyme 1s removed and dialysed at 
0° C agaimst, 0 01 M sodium bicarbonate and after- 
wards against distilled water For complete recovery 
of the enzyme the extraction 1s repeated 

Preliminary fractionation with ammonium sulphate 
has yielded very active preparations as determimed 
spectrophotometrically by reduction of potassium 
ferricyamde The enzyme, which has also been 
obtained m solution from other animal tissues and 
from yeast, 1s bemg further purified and its relation 
to the cytochrome system 1s bemg studied 


Other Dehydrogenases Mitochondrial preparations 
from ox kidney and liver and rabbit skeletal muscle, 
and homogenates of rabbit brain, have been treated 
with n-butyl alcohol, and a number of other dehydro- 
genases, formerly recognized only ın association with‘ 
insoluble particles, have been obtained m solution 
Particular attention ıs being paid to the pyruvic, 
choline and a-glycerophosphate dehydrogenases 


Xanthine Oxidase Treatment of the milk protein 
with ether? and digestion with pancreatic lpase*4 
have previously been used to free this enzyme from 
associated lipid material Durmg the preparation of 
alkaline phosphatase of milk using n-butyl alcohol, 
a red-coloured fraction was obtamed. This showed 
an absorption spectrum similar to that of xanthine 
oxidase, and had xanthme dehydrogenase activity, 
although the intensity of colour, which was entirely 
reducible with sodium hydrosulphite, suggested 
association of other material 


Transaminase 


A transamimation reaction between phenylpyruvic 
acid and u-glutamate has recently been described 
and shown to be stmetly associated with msoluble 
particles of rat hver By treatment of a washed 
homogenate of calf-liver with n-butyl alcohol, a clear 
solution containing the transaminase system -of the 
insoluble particles has now been obtamed 


Esterases 


Insect Esterase Treatment with n-butyl alcohol has 
been employed for the purification of an esterase 
hydrolysing ethyl butyrate and occurring in meal- 
worm larve®® ‘The crushed larve contam consider- 
able hpid which ıs readily soluble ın cold n-butyl 
alcohol, thus permittmg aqueous solution of the 
enzyme. 

Intestinal Cholinesterase The enzyme of calf 
intestinal mucosa?” may be obtained ın solution by 
n-butyl alcohol treatment, and this method 1s prob- 
ably applicable to the separation of cholinesterases 
from brain and other tissues 


Crystalline Proteins 


During acetone fractionation of clear solutions 
obtained after treatment of calf mtestial mucosa, 
liver and kıdney with n-butyl alcohol followed by 
prolonged dialysis against distilled water, several 
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-protems have been obtaimed as crystals The pos- 
sibility of some of these having enzymic activity has 
not been elminated A protein obtained from calf 
liver at the 30-33 per cent acetone fraction as slender 
needles, after recrystallization gave positive tests for 
hexosamine and may be a glycoprotein. 


Discussion 


The above results obtamed with a wide range of 
enzymes associated with msoluble maternals mdicate 
that n-butyl alcohol ıs an ideal solvent for the 
separation of biologically actrve protems The specific 
action 18 largely due to the removal of lipids, par- 
ticularly of phospholipids alkalne phosphatase and 
xanthine oxidase of milk are both associated with 
such msoluble material, anımal tissue mitochondna 
contain up to 40 per cent (dry weight) of lipids, most 
of which are phospholipids**, while pea seeds, yeasts 
and bacteria may contam smular large amounts 
All these materials have been successfully treated 
with n-butyl alcohol, and active enzymes obtamed m 
clear solutions 

The solvent action of the two-phase system for 
organic esters, particularly phosphate esters, 1s also 
probably of rmportance Considerable organic phos- 
phate 1s found in the residue obtamed by distillation 
of n-butyl alcohol used for extraction of milk, calf- 
liver and certam mitochondrial preparations It is 
conceivable that these esters are closely bound with 
lipid m maintammg structural mtegrity and con- 
trolling permeability of cellular membranes, so that 
their removal enables release of certam protems mto 
solution 

The straight-chain configuration apparently favours 
aqueous solution of enzymes, perhaps through mter- 
action with the protein side-chains, since the n-butyl 
alcohol 1s superior for this purpose to both the 180- 
and secondary butyl alcohols The latter are also 
more toxic to enzymes For promotmg protem 
solution the completely water-miscible propyl and 
lower alcohols are relatively meffective, as are the 
amyl and higher alcohols of low water-solubility, 
although the two-phase system of water and alcohol 
appears to be essential for satisfactory treatment of 
most wet. preparations 

A specific abilty of n-butyl alcohol to mduce 
separation of lpoprotem complexes has previously 
been observed during an investigation of the tanning 
process in the msect cuticle?® Evidence from this 
work suggested that n-butyl alcohol competes for the 
polar side-chains of the protem, so that the alcohol 
effectively replaces displaced hpids Such a com- 
petative action may well be of importance m causing 
dissociation, not only of lipoprotem complexes but 
also of protem—protem complexes, and thus ın 
favouring ready separation of enzymes 

The interaction of the alcohol with the enzymes nm 
solution 1s mfluenced by temperature, hydrogen ion 
concentration, 1onie strength, and specific 10n effects, 
as already shown for other organic solvents used for 
enzyme? and protem purification®® The occurrence 
of crystalline protems, as previously noted, confirms 
that denaturation has been considerably eluminated 
m the methods described, which contrast with the 
protem-denaturation procedures employmg chloro- 
form together with butyl and higher alcohols for the 
separation of mucopolysaccharides and mucoids*! 

The relative umportance of the several factors 
mentioned is now bemg exammed m detail to 
determine the mechanism of action of n-butyl 
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alcohol and to permit of a more fundamental approach 
to the problem of enzyme solubility 

The enzymes so far obtained ın solution are bemg 
further purified and mtensively studied ın this 
Department, while the work ıs bemg extended to the 
separation of other enzymes of mutochondnia, par- 
ticularly those of the cytochrome system and citric 
acid cycle Apart from the evident advantages of 
study of these enzymes m solution and ın purified 
preparations, 1b 1s apparent that the removal of large 
amounts of mactive materials, especially as found in 
certam plant tissues, may permit of n vuro demon- 
stration of reactions at present only recognized in 
intact tissues or complete organs Undoubtedly much 
of the material removed by proper treatment with 
n-butyl alcohol could effectively mbibit certain 
enzymes in homogenates The comparatively ready 
extraction of protems from yeast and bacteria 
treated with n-butyl alcohol at low temperature 
suggests the value of the method ın obtamme, cell-fiee 
enzymes from these organisms 

While the method has been presented m some 
detail as apphed to enzyme proteins, the possible use 
for the purification of other biologically important 
material ıs apparent Lipoproteins still present many 
problems connected with lipid association Apph- 
cation of n-butyl alcohol to the purification of the 
lipoprotem complex of lung 1s bemg mvestigated 
Hormone purification and steroid metabolism are 
other fields ın which this technique may prove of 
value 


I wish to thank Dr M Dixon for his encouraging 
interest and advice throughout this work, and Dr 
G Weber for helpful discussion on physico-chemical 
aspects Iam mdebted to a number of fellow-workers, 
particularly to Mr F J R Hird, for determmmg 
enzyme activities of certam preparations 
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JUBILEE OF THE SCIENCE 
MASTERS’ ASSOCIATION 


By G FOWLES 
Chairman of the Association, 1940-45 


‘HE Science Masters’ Association celebrates its 
jubilee at the annual meeting bemg held m 
London durmg January 2-5 A commemorative 
dimner has been arranged at which many distinguished 
guests will be present 
At the tame of its foundation m 1900, membership 
of the Association was open to masters in public 
schools only However, m the eventful year 1918 the 
more progressively minded of the Committee came 
to the conclusion “that we owe ıb to the good of the 
nation to accept members from other types of school” 
In 1919, agamst much opposition, these men of 
vision won their pomt Rarely has such a democratic 
gesture proved so great a success The Association 
grew rapidly, the membership, less than 350 m 
1919, had by 1939 msen to 2,600, ın all directions 
there was recognition and weleome The universities, 
old and new the great scientific institutions and the 
leaders of industry alike, offered help and hospitalty 
In turn, a succession of the leading men of science m 
Great Bntam willmgly accepted office as president 
and gave of their best Probably the smgle-mmded 
aim of the Association, “to promote the teachmg of 
science m schools”, and the absence of trade umon 
status and outlook and of any ultenor motive, had 
something to do with this , for ıt allowed public men 
and officials to attend the meetings and express their 
views Prominent among such regular visitors in the 
early ‘twenties were Siw Richard Gregory, Sir 
Harold Hartley, and Profs H E Armstrong and A 
Smuthells With their scholarship, therr wider outlook 
and ther warm attitude to the cause, ther very 
presence at the conferences did much to raise the level 
of discussion and to broaden the outlook From the 
begmning, HM mspectors of schools were enthus- 
iastic and helpful members The social contact per- 
mutted of formal talks which made official negotia- 
tions all the smoother In recognition of therr friendly 
help, the Association has made four of therr number 
honorary members E G (now Sir Graham) Savage, 
F B Stead, C J R Whitmore and A R Marshall 
Since ıt 1s generally recognized that science is a 
dominant factor m the world of to-day, teachers 
instinctively realize that their attitude to it and to 1ts 
teaching 1s of vital significance Yet science 1s a compar- 
atively new subject in the schools The opportunity, 
therefore, of exchangmg ideas and experience and 
of discussing methods of teaching afforded by the 
Science Masters’ Association furthered its rapid 
growth Still, I beleve that much of the present 
prosperity 1s due to the sound planning of the early 
leaders and their successors On four of these the 
Association bestowed its greatest honour each 
m his day filled the office of president They are 
Archer Vassall and C L Bryant, both of Harrow, 
C E (now Sir Cyril) Ashford of Dartmouth, and 
G H J Adlam of the City of London School These 
pioneers took a large share in building the two pillars 
of the Association, namely, the annual conference 
and the Association’s journal, the School Scrence 
Review The latter owes much to the abilty and 
devotion of its founder and first editor, G H J. 
Adlam The first issue, a booklet of 32 pages, appeared 
n 1919, the sixty-fifth, issued ın 1939, contamed 160 
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pages of reading matter Adlam was responsible for 
the first 103 numbers, and on his death m 1946 
Spenser R Humby, of Winchester, was appointed 
editor All are pleased that while he retains the 
arrangement and keeps to the tradition of Adlam, 
he from time to tme adds ideas of his own Most 
of the contributions are by members, but, when 
necessary, outside specialists are called upon to 
give expositions of difficult problems and of new 
advances In addition, the journal contains the presi- 
dential and other addresses, records of meetings, 
descriptions of school-made apparatus and of new 
experments Those experiments recorded m the 
journal which seemed worthy of perpetuation have 
been suitably arranged m book form, so far, five of 
these “Science Masters’ Books” have been published 

Adlam’s achievement ın raising the School Scvence 
Review to the foremost place among journals of its 
class was so remarkable and so beneficial to science 
teaching that news of ıt spread afar In 1934, 
when his work was recognized by the award of 
the OBE, the Association was indeed proud 
Hundreds of members helped Adlam by wnting 
articles, reviewing books, giving specialist advice 
and answermg the questions of correspondents If 
from these I single out for remembrance the name of” 
Bernard Neville of Wilham Ellis School, I am sure 
none would demur Neville had a brilhant brain, and 
his physical affliction—he was a cripple—scems to 
have mbued him with a more than ordinary desire 
to serve his fellow-men, 

The annual conference of the Association, usually 
held in the Christmas holidays, lasts for three days 
The president delivers lus address and well-known 
science specialists give lectures, so that the conference 
becomes ın part a refresher course Members exhibit 
school apparatus and show novel experiments and 
devices The Committee arranges discussions and 
visits to places of scientific mterest. Publishers and 
instrument makers display ther wares and demon- 
strate the working of new apparatus Opportunities 
for social contacts and for informal discussions abound 
The many who attend these conferences speak 
appreciatively of the stimulation and enjoyment they 
brmg Among those attending the Jubilee Conference 
are the president, Sir Robert Robinson, the,Dean of 
St Paul’s, who is to give an address on ‘Knowledge, 
Religious and Scientific’, A H T Glover, who 1s to 
deliver the Science and Citizenship Lecture, and 
Profs © K. Ingold, C A Coulson and J Z Young. 

The Science Masters’ Association has already done 
much good work, still more work and difficult 
problems le ahead These latter melude the 
problem of science for the classical sixth form, the 
perennial question of the admission of women mem- 
bers, the role of the broadcast and the film strip m 
schools, and the machinery for running the Associa- 
tion The recent Education Act created the secondary 
modern schools, and teachers m them were immedi- 
ately welcomed into the Association and offered the 
help of its accumulated experience In a few years 
tume, this new class could easily outnumber the 
present members and determme the policy of the 
Association—a problem mdeed Yet I look to the 
future with confidence In H P Ramage, of 
Gresham’s School, Holt, we have a leader of tried 
worth Already ın one office or another he has served 
for fourteen years Durmg the War he did more 
than any other to keep the Association in being , 1t 18 
fitting that ın ıts jubilee year he should be chairman 
of the Association 
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Unanswered Questions 


A NEW expermental venture in the mformation 
field has recently been undertaken by the Intelligence 
Division of the Department of Scientific and Indus- 
trial Research A bulletin entitled Unanswered 
Questions, the first two issues of which have so far 
appeared, 1s being made freely available to mterested 
organizations and individuals in Great Britam and 
overseas The purpose of the new bulletin is twofold 
As the title suggests, 1t 1s hoped through the medium 
of Unanswered Questions to obtain answers to specific 
scientific and technical questions when the normal 
processes of searching have apparently failed 
Readers of the bulletin are mvited to supply any 
information which may help to answer questions 
sted ın the bulletm and also to submit questions of 
their own Where the questions can be answered 
from sources of information known to the Depart- 
ment, the mquirer ıs put ın touch with the source m 
the normal way 

Fourteen questions were listed m the fist number 
of the bulletm, and some mformation was quickly 
received on eight of these Attempts were then made 
to discover why the original mquirers had failed to 
find the answeis It is hoped that by studying a 
number of questions in this way ıt may be possible 
to collect data on the adequacy of existing methods 
for dissemmating mformation This 1s the second 
and perhaps more important purpose of the new 
bulletm The success of this experiment depends of 
course, on the supply of questions It 1s hoped, there- 
fore, that all who have scientific and technical 
questions which have not been answered by the 
normal process of searchmg will send them to the 
address given below The source of any question 1s 
not disclosed Copies of Unanswered Questions may 
be obtamed free of charge from the Department 
of Scientific and Industrial Research, Intelligence I, 
Charles House, 5 11 Regent Street, London, S W 1 


Industrial Time-Study Methods 


AS part of its programme of research into practical 
problems, the Nuffield Foundation is sponsoring an 
mdependent and disinterested scientific mvestigation 
into the techniques of stop-watch time-study prac- 
tised ın industry to-day A steermg committee of 
physiologists, psychologists, statisticians and experts 
im management has been appomted, under the char- 
manship of Sir Frederic Bartlett, to guide the inquiry , 
and Mr Winston Rodgers, head of the Department 
of Industral Engmeering at Acton Technical College, 
London, W.3, has directed the first stage of the invest- 
igation, now completed This stage was confined to 
testing the consistency of results obtamed from 
existing methods of stop-watch time-study An 
experment was designed, and carried out at Acton 
Technical College, whereby a group of time-study 
practitioners, employmg conventional trme-study 
techniques, were set to establish tame-values for the 
same operations The results of this expermment have 
proved conclusively that, workmg under laboratory 
. conditions with variables as far as possible reduced 
and controlled, the final tume-values set by the 
practitioners showed a high degree of inconsistency 
In the light of these results, the steering committee 
as planning further work on the inquiry, with the 
long-term objective of evolving scientifically valid 
prinerples of work-measurement, as an alternative to 
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existing practices It 1s not mtended, at this stage, 
to publish details of the 1esults of the laboratory 
experiment at Acton Technical College, though 16 1s 
hkely that they will form part of any final report on 
the inquiry that may be produced Mr Winston 
Rodgers will be willing to give more detailed mforma- 
tion on the conduct of the experiment to those who 
may be mterested 


Social Sciences Research Register 


In the social sciences 1b 1s difficult for the research 
worker and those concerned with the direction and 
admunistration of research to keep in touch with the 
development of ideas and trends in this field, or to 
avoid duplication with work beimg carried on else- 
where The boundaries of the social sciences are 
undetermined, and the data are scattered, much, for 
example, bemg the by-products of administration or 
to be found only in the archives and documents of 
public, semi-public or private organizations of all 
kinds. The “Register of Research ın the Social 
Sciences ın Progress and ın Plan, No 7 1949-50, 
with a Directory of Research Institutions”, prepared 
annually by the National Institute of Economie and 
Social Research under the editorship of Feodora Stone 
(pp 174, London Cambridge University Press, 1950 , 
15s ), therefore serves a useful purpose by providing 
a catalogue of research in progress at universities and 
research institutes, or which 1s bemg carried out by 
research groups or the learned and professional 
socioties. Though it cannot hope to be exhaustive, 
and though 1t does not cover the research of private 
persons working on their own, or of commercial, 
mdustrial, political and similar bodies, the catalogue 
of work in progress is nevertheless very 1mpressive, & 
total of 1,265 pieces of research being recorded and 
described There 1s also a useful directory of research 
institutions, giving essential mformation on nearly 
sixty orgamizations The register mcludes particulars 
of the work of research students proceeding to the 
PhD degree, and this should prove a useful feature 
for those responsible for the work of postgraduate 
students The volume ıs well indexed, there bang 
separate indexes for institutions, names of research 
workers and subjects of research 


Productivity and Management 


In his address on “Productivity”, at the recent 
annual general meeting of Lever Brothers and Uni- 
lever, Ltd , Sir Geoffrey Heyworth made a valuable 
and practical contribution by describing the exper- 
ence of his firm m tacklng this problem Dealing 
with the human factor m productivity, he emphasized 
that wherever individual performance ıs inadequate, 
1t 1s wise to look at the methods of supervision in some 
detail Day-to-day procedure and the level of under- 
standmg on the part of supervisors may vary con- 
siderably In the experience of his firm, he stated, 
a good manager’s efforts to increase efficiency, after 
mutual consultation, are scarcely ever frustrated by 
resistance from the workers Neither workers, nor 
office personnel, lke to work long hours, but while 
they are on the job they are generally willing to work 
Sir Geoffrey’s firm ıs ın a position to compare con- 
ditions m different countries because of rts manifold 
activities, but 1t has not found any important differ- 
ences between the workers of various European 
nationalities as far as willmgness to work and poten- 
tial performance are concerned Generally speaking, 
there are two motives for the acceptance by workers of 
production study namely, that ıt saves energy and 
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that ıt brings ın extra money It follows that the 
worker must be guaranteed that his wage will be 
maintained even :f the amount of physical effort 
required 1s less than was necessary before the improve- 
ments were effected. The acceptance by all concerned 
of any new work tasks 1s vital and can only be 
achieved by explaining ım detail to everybody exactly 
how the measurements have been arrived at, no 
trouble 1s too much to take to ensure full under- 
standing. 


British Instruments for Radioactive Measurement 


Tue Scientific Instrument Manufacturers Associa- 
tion, m conjunction with the Atome Energy Research 
Establishment of the Mmustry of Supply, have pre- 
pared an illustrated brochure describing the principal 
instruments required for investigations using radio- 
active substances that are manufactured in Great 
Britam The rapid developments in this field durmg 
the past five years are emphasized by the large num- 
ber of instruments recorded ın the thirty-odd pages of 
the catalogue The catalogue 1s prefaced by a short 
description of radioactive measurement techniques 
and followed by advertisements of consultants in this 
field The mdex tabulates nearly forty kinds of 
instruments, principally electrome, many of which are 
now manufactured by more than one suppler The 
brochure shows that Great Britam can offer a range 
and variety of such mstruments which will compare 
favourably, both n cost and performance, with any 
competitor This catalogue 1s of particular importance 
to overseas consumers contemplating purchase in 
Great Britam of equipment for radioactive measure- 
ments For this reason, ıb ıs unfortunate that full 
technical specifications and performance data for 
each instrument are not provided Many mstrument 
manufacturers still fail to achieve a clear and factual, 
and concise but comprehensive, specification of their 
products The rapid development m instrumentation 
m this field encourages one to hope that further 
editions will be issued The brochure 1s available free 
of charge from the Scientific Instrument Manufacturers 
Association, 17 Princes Gate, London, S W 7 


Exploration of a Coast-line of the Antarctic 


OnE of the last remaming gaps m the known 
Antarctic coast-lne was the south-western coast of 
the Weddell Sea Various attempts have been made 
to reach this by sea, but ıt ıs now realized that the 
currents of that Sea pack the ice against the coast 
and prevent any access, at least without extreme 
peril to the ship This stretch from about lat 68° S 
to lat 70° S , the work of the jomt sledge journey of 
the Falkland Islands Dependencies Expedition and 
the United States Antarctic Research Expedition, 1s 
shown ın a map, accompanying an article by Mr 
D P Mason, im the Geographical Journal of Aprl- 
June this year Large glaciers seem to pour into 
deep indentations, and the Larsen Ice Shelf continues 
1n & narrow form well to the south From the base at 
Stonington Island in Marguerite Bay the route was 
first across the peninsula of Graham Land and then 
southward over the shelf ice The leader had with 
him A R © Butson, of the Falkland Dependencies 
Survey, and two members of the American expedi- 
tion This part of Antarctica had previously only 
been roughly surveyed, and to some extent meor- 
rectly, from the ar Aur transport was of service to 
the expedition ın carrying supplies, but the most 

portant exploration was in surface work 
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Zoological Publications from Victoria University 

College, New Zealand 

THE Department of Zoology of Victoria College, 
Wellington, New Zealand, has recently commenced 
a series of zoological publications ın the form of 
mdividual pamphlets The first six of these, No 1, 
November 1, 1949-No 6, May 31, 1950, are now to 
hand ‘They deal respectively with a new leech, new 
species of Ciliata, the Ctenophores, the Kark collection 
of sponges, blood parasites of birds and new bugs 
(Hemiptera, Homoptera), and they vary in length 
from seven to twenty pages The printing throughout 
1s of a high order, and the 1lustrations, whether text- 
figures or plates, are quite adequate The contents 
mainly deal with new species or the amplification of 
information concerning previously describcd forms, 
the exception being that dealing with sponges This 
deals with the collection of sponge material, either 
whole specimens or slides, made by the late Prof 
Kirk While most of them are New Zealand species, 
some material 1s from outside sources, and of this 
some derives from the Challenger collection worked out 
by Prof A Dendy It has made possible the estab- 
lishment of a number of type specimens, holotype, 
syntype and merotype, as well as providing additional — 
data on the local:tjes of collection One detail that 
calls for note ıs whether these publications will be 
regarded as establishing priority ın nomenclature 
under the international rules, since they carry no 
indication of price or availability In view of their 
excellence and usefulness, 1b would be a pity if they 
were considered to be invalid 


Experiments at the Grassland Research Station 


A BULLETIN on “Experiments in Progress 1950” 
has been issued by the Grassland Research Station 
from Drayton, Stratford-on-Avon, Warwickshire The 
Station took over the work and functions of the 
former Grassland Improvement Station, as from 
October 1, 1949 (see Nature, 163, 477, 1949) New 
headquarters are bemg established at Hurley, Berk- 
shire, but most of the experimental work listed ın 
the bulletin has been carried out at Drayton The 
experiments m progress include some welcome new 
features such as the investigation of the much- 
neglected fungus diseases of grassland Some useful 
results obtamed m earlier years are meluded m the 
publication, Yields of various grass strams for hay, 
grazmg, silage and winter keep are compared and 
related with live-weight mcreases under stock TheM 
relative yields of dry matter per acre under different 
methods of management are also tabulated Many 
of the results are records which will become in- 
creasingly valuable as the years pass, but the bulletin 
indicates a large amount of useful long-term work 
soundly established. 


Marine Radar for Harbour Use 

A NoTE on harbour radar services, based on an 
article in the Journal of the Frankn Institute, was 
published in Nature of September 30, p 544 Dr 
J B Warren, of the Department of Physics, University 
of British Columbia, Vancouver, has provided some 
additional mformation He states that an Admiralty 
Pattern 268 was installed at Halifax, Nova Scotia, 
in 1946, and m May 1949 the National Research 
Couneil of Canada installed an equipment on the 
centre of the Lions’ Gate Bndge across the First 
Narrows m Vancouver Harbour. A description of 
this mstallation by W J Mooney appeared in 
Harbour and Shipping (Vancouver) of January 1950 
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Briefly, the radar consists of a much modified 268 
model, that 1s, 3-cm wave-length with 1/4 mucro- 
second pulse, operatmg mto twin synchronized 
scanners placed on each side of the bridge, which 
give a beam-width of 12°, with a 12-m _ plan-position 


display 
Reference List of Microfilms and Microcards 


Tuer General Reference and Bibliography Division 
of the Library of Congress at Washington has issued 
a selected lst of references on “Microfilms and Micro- 
cards. their Use n Research’’, compiled by Blanche P 
McCrum (pp 81, Washington, DC Library of 
Congress Card Division, 1950, 55 cents) Its purpose 
ig to mdicate the sources from which may be gained 
an understanding of the history, development, spread 
and present utihty of muicrofilms and microcards ; 
but the lst 1s not designed to appeal to the highly 
specialized mterests of professional photographers 
and technicians, or to contribute to the literature of 
library administration m this field References to 
developments m countries other than the United 
States are meidental rather than comprehensive, 
but the activities of the Royal Society Scientific 
Information Conference and of Aslıb i, this field are 
well covered Part 1 of the list 1s limited essentially 
to books, monographs, bibliographies, catalogues and 
to periodicals devoted to the subject Part 2 includes 
articles published in periodicals smce January 1, 1946 
A brief topical mdex and a key to symbols are 
meluded 


Library Binderies 


Tue Library Association has issued as 1ts Pamphlet 
No 3 a highly practical pamphlet on “Library 
Bmderies” (pp 40+4 plates, London Library 
Association, 1950, 3s 6d , 2s 9d to members). 
Mr. James Cranshaw, formerly chief librarian, 
Kingston-upon-Hull, contributes a foreword, and 
both he and the author, Mr R F Drewery, who 
succeeded him as chief librarian, emphasize the 
economies which the establishment of 1ts own, bindery 
can offer to a library, particularly in the saving of 
time, clerical, packing and accounting operations, 
and in the undertaking of minor operations in the 
way of labelling or numbermg new books, and the 
provision of light-weight equipment for filmg and 
pamphlet boxes and trays, book dummies and book 
troughs The pamphlet then gives a layout for an 
establishment handling at a mmrimum ten thousand 
volumes a year and indicates the staff and equipment 
required and the conditions which have to be satisfied 
under the Factories Act and by trade union agree- 
ment or rules and regulations laid down by the local 
authority Besides his practical advice on such 
matters and also on materials, tools and appliances, 
Mr Drewery deals carefully with the question of 
economics and points out that, since labour costs are 
very high (formmg approximately seventy-five per 
cent of the total expenditure), ıb 1s of first-rate 
umportance to ensure that the team of work-people 
are kept fully occupied at their own jobs Full 
realization of the advantages of a library bindery 
accordingly involves both the formation of a well- 
balanced team of work-people and careful planning 
- and arrangement, so as to secure a contmuous flow 
of work to the bmdery which will keep the team 
continuously occupied The pamphlet quotes Mr 
Cranshaw’s estimate at Eastbourne that at 1949 
piices a small workshop, without any power-driven 
machmes, could be set up for a capital cost of £1,100 
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Grants for Field-work in Geology and Geophysics 


Tax Shell Petroleum Co , Ltd, 1s offering ın 1951 
a number of grants for postgraduate studentships m 
geology, at £375 a year, which will be in addition to 
those that have already been awarded These student- 
ships will be for work leading to the Ph D degree, 
and the only terms are that, first, the subject of the 
thesis, based on field-work, shall bear some relation, 
in stratigraphy and tectonics, to the conditions of ou 
occurrence, and, secondly, that by preference the 
student shall work elsewhere than at the university 
at which he graduated, a prmerple which, it 1s felt, might 
be more widely adopted At the present time, Ph D.’ 
work in geology 1s being done by students from the 
Universities of London, Bristol, Leeds and New- 
castle in areas as widely separated as the Welsh and 
Scottish borders, the Pennines and western Ireland 
There are, too, studentships ın geophysics at the 
Imperial College of Science and Technology, London, 
and at Cambridge, but with the growth of interest 
in this subject, as, for example, at Burmmgham, it 18 
hoped to spread these studentships more widely { A 
second part of the Shell Petroleum Co’s plan con- 
sists ın encouraging geological field-work by dis- 
tributing £2,500 annually to the various university 
geological departments The grants are made 
primarily with the object of assistmg undergraduate 
students to undertake individual mapping durmg the 
course of their study when there 1s no other source 
of funds, or for undividual field-mappimg out of term 


international Welding Congress 


An International Welding Congress will be held ın 
London and Oxford during July 14-21, 1951. The 
Congress will include the annual meeting of the 
International Institute of Welding and its various 
Commissions, and is being sponsored in Great Britain 
by the five British member societies, namely, the 
Institute of Welding, the British Welding Research 
Association, the British Acetylene Association, and 
the Welding Sections of the British Electrical and 
Alhed Manufacturers’ Association and of the Sheet and 
Strip Metal Users’ Techmeal Association The Con- 
gress will open in London on July 14 and will move on 
the following day to Oxford, where three colleges, 
Christ Church, Oriel and Somerville, will accommodate 
the visitors, who are expected to number between four 
and five hundred Meetings of the fourteen technical 
commussions of the Institute will occupy the first two 
days, and in the second part of the week there will 
be three open sessions for the presentation and dis- 
cussion of papers, the sessions being on the welding 
of wrought light alloys, welding of bridges and allied 
structures, and present trends in British welding 
After July 21, facilities will be provided through the 
twenty branches of the Institute of Welding for 
membors to visit works in all parts of Great Britain 
The secrotary of the Congress ıs the secretary-general 
of the International Institute of Welding, Mr G 
Parsloe, and the office of the organizing committee 1s 
at 2 Buckingham Palace Gardens, Buckmgham 
Palace Road, London, SW 1 


Erratum In Nature of November 25, p 898, the 
article entitled “Financial Incentives” had a footnote 
referrmg to a booklet “Organizing for Output” pub- 
lished by the British Institute of Management, 
8 Hill Street, London, W 1 This reference should 
have been to “‘Wage Incentive Schemes” (pp 26, 
price 2s 6d) published_by the same body 
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` SCATTERING OF ELECTROMAGNETIC WAVES BY 


ATMOSPHERIC 


TURBULENCE 


By Dr E. C. S. MEGAW -- 


Royal Naval Scientific Service 


Stellar Scintillation and the Spectrum of Turbu- 
lence in the Free Atmosphere 


NOWLEDGE of turbulent fluctuations in the 
atmosphere, whether of velocity or of other 

physical quantities, has not yet reached the point at 
which a representative statistical deserrption can be 
discovered ın the literature Although aircraft 
measurements of temperature, humidity and accelera- 
tion fluctuations have been briefly reported!? and are 
of great interest, knowledge of the average properties 
of turbulence in the free atmosphere is almost totally 
lackmg Recent developments ın the statistical 
theory of turbulence, which may be expected to find 
application here, do not yet appear to have done so 

Against this background a description of atmo- 
spheric turbulence derived from the twinkling of the 
stars may be of interest This was obtamed in an 
imvestigation of the effect of fluctuations in refractive 
index on radio propagation beyond the horizon , this 
1g referred to m the followmg communication? In an 
earlier unpublished study of the scintillation observed 
m centumetre-wave transmission over unobstructed 
paths, ıt had been shown by J M O Scott‘ that the 
radio observations were consistent in order of magni- 
tude with the measure of refractive index fluctuation 
indicated by text-book descriptions of astronomical 
semtillation My treatment of the astronomical case 
18 essentially an elaboration of Scott’s discussion to 
provide approximate numerical values, taking account 
of the spectrum of the fluctuations and of the varia- 
tion of mean air density with height 

From the theoretical aspect a fundamental diffi- 
culty of atmospheric turbulence, viewed on a large 
scale, is that ıt has multiple energy inputs On the 
largest scale one may regard turbulent dissipation in 
the free atmosphere as & partial sink for energy on its 
way from the equatorial boiler to the polar con- 
densers , but locally variable convection 1s an inevit- 
able complication, as 1s the Jack of statistical homo- 
geneity through the surface layer. The approach 
throughout the present work has been in terms of the 
statistical simpliuty which ıt was thought might 
obtaim in the free atmosphere, noting that changes m 
intensity and spectrum through the surface layer 
would, on the average, probably have little effect on 
stellar scintillation, and that these changes might to 
some extent compensate one another in the radio 
seattermg problem 

The hterature of stellar scintillation 1s considerable, 
but 1s widely scattered and evidently not well known , 
the recent controversy on the subject in Nature’ 
would otherwise scarcely have been possible There 
seems to have been no comprehensive discussion 
smece the Pernter-Exner monograph’ appeared early 
m the century, and the hterature is not entirely free 
from contradictions and confusions But the weight 
of evidence accumulated over the past hundred years 
leaves no doubt of the correctness of Newton’s 
opinion that the twinkling of the stars 1s caused by 
variable atmospheric refraction Some representative 
D aa have been given in the recent discussion, 
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particularly by Mınnaert? As with the meteorological 
observations, satisfactory measuring technique (at 
least for brightness fluctuations) has only recently 
become available, but ın this case the mformation 
does refer, in an integral form, to the whole thickness 
of the atmosphere The fact that the phenomena of 
astronomical ‘seeing’ (in the narrow sense) are known 
to vary with time and place, and to show some 
correlation with surface weather, might be thought 
to suggest that the effects measured are wholly pro- 
duced in the surface layer There 1s much evidence 
to show that this ıs not soê:9, The faster fluctuations, 
which are obvious either to the naked eye or as 
blurring of telescope images, and which correspond 
to part of the small-eddy end of the spectrum, may, 
however, be much influenced by changes in turbu- 
lence near the ground ° 
The information on angular fluctuation of star 
mages available from measurement of photographic 
star trails at several observatories was first examined, 
This mformation relates particularly to the large-eddy 
end of the spectrum The accompanying graph shows 
fluctuation spectra obtained from Fourier analyses, 
lundly carried out by Mr N. F Barber at the Admir- 
alty Research Laboratory, of measurements from 
Yerkes (40-ın refractor) and Mount Wilson (60-1. 
reflector)’, and from Greenwich (Cookson 7h-m 
floating zenith)". The pomts for Greenwich are 
averages of corresponding components from two 
trails on the same plate, which may account for the 
smaller spread m this case, the others are from 
single representative trails (both a little above average 
im root-mean-square total fluctuation computed 
directly from the observations) The considerable 
spread ın the pomts ıs scarcely surprising in view of 
the smallness of the sample which 1t was practicable 
to analyse, indeed, the measure of agreement 
between the three sets of observations 1s closer than 
might have been expected. The full lme through the 
pomts ıs drawn with the slope (œ ¢'/3) which corre- 
sponds to the equilibrrum spectrum derived by- 
Kolmogoroff!2,13,14 for “locally isotropie” turbulence, 
with the assumption (which 1s plausible m this case, 
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though 1t 1s probably not always correct) that the 
spectrum of refractive index fluctuation 1s the same 
as that of velocity fluctuation This slope is at least 
an acceptable representation of the trend of the 
observations, though the slightly different slope 
(«é!%), corresponding to the Fourier transform of 
the exponential correlation coefficient mtroduced by 
Taylor'® in the earlier form of the theory, represents 
an equally good fit Although the probability that 
the ordinates at the long-period end of each individual 
spectrum are representative is rather small, each 
shows a tendency to decrease in amplitude in the 
region of t == 50 sec or more; this is borne out by 
inspection of other trails of which a full analysis was 
not made While the true average trend of the 
spectrum at the long-period end 1s quite uncertam, 
a decrease as ¢71/2 (dashed lme) for ¢ > 50 sec 18 & 
possible representation ın this region If, as appears 
to be appropriate here, a mean upper-wind velocity 
of 15 m/sec is assumed, these results suggest that 
the equilibrrum spectrum extends to largest eddy 
size of the order of 400 m It can be shown that this 
corresponds to an integral scale of turbulence!’ of the 
order of 100 m These figures appear reasonable , 
the first as being an order of magnitude smaller than 
the height of the equivalent uniform atmosphere, and 
the second ın relation to meteorological estimates of 
mixing length** The true values evidently may be 
larger, but can scarcely be much smaller 
Measurements of stellar brightness fluctuation have 
been made photographically®, but have become really 
satisfactory only since the mtroduction of photo- 
electric photometry The only published records of 
this kmd appear to be some examples given by 
Stebbins?’, which were mntended for demonstration 
rather than analysis These have been supplemented 
by additional unpublished information kindly pro- 
vided by Dr G E Kron?! of lick Observatory The 
recorded brightness fluctuations provide information 
particularly about the small-eddy end of the spectrum, 
and they are therefore greatly mfluenced by the 
telescope aperture and the time constant of the 
recording equipment The dependence of the root- 













Table 2 FLUCTUATION IN REFRACTIVE INDEX FRON FOURIER 
ANALYSIS OF AN. ULAR FLUCTUATION IN PHOTOGRAPHIO TRAILS 
| RMS angular 
fluctuation Derived N’ 
atZD 0° (m~) 
Accompanying figure, assuming 
Kolmogoroff spectrum as re- 
presented by full line and ter- 
minated by viscosity at eddy g 
size QO im 11x 10 


Note The consistency of the results from Stebbins's observations in 
Tabie 1 ımphes that the smallest’ eddy size of the equilibrium spectrum 
is not much greater than 0 I m An average figure of this order— 
perhaps rather less niar the surface and tather more at great heights 
~is supported by much other evidence in the hterature 
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Table 1 FLUCTUATION IN HEFRACTIVE INDBX FROM PHOTO-ELECTRIC RECORDS OF BRIGHTNESS FLUCTUATION 
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N's (7) 
Rough estimate from many 1 x 107 
a recor 1 
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about 06 
40° 05 
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Doubtful reading 04 
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stars at Z D 8°-62° 05s 


mean-square value of the recorded fluctuation on 
both these factors has been calculated, this 1s 
usually likely to dommate the ‘natural’ (viscosity) 
cut-off of the equilibrrum spectrum, derived by 
Heisenberg 

A measure of the total fluctuation in refractive 
index has been derived from each of the available 
records of bnghtness fluctuation, and also from the 
average observed spectrum of angular fluctuation as 
represented ın the graph The assumption ıs made that 
all the observations can be accounted for by an average 
spectrum of turbulence which vs a permanent character- 
siec of the atmosphere, and that ths ts, in fact, the 
Kolmogoroff spectrum The consistency of the derived 
values provides a test—in principle sensitive, but 
limited here mamly by the nature of the observations 
available—of the truth or falsity of this assumption. 
The results are given m Tables 1 and 2; the derived 
measure, N’ 18 the root-mean-square fluctuation in. 
refractive mdex gradient, referred to ground-level 

In spite of the rather staking consistency of tho 
final results, ıt would be premature to claim that the 
assumption italicized above has been justified until, 
reasons for the spread (by about a factor 2) are 
definitely established (The figure given in Table 2 
for root-mean-square angular fluctuation, for example, 
is almost certainly larger than the true long-time 
average, this ıs probably nearer 0 5” from all the 
available evidence ) 

The assumption may, however, fairly be taken as 
@ starting pomt ın the problem which gave rise to 
this study The degree of statistical simplicity which 
this work has revealed also suggests that the prm- 
exples of similarity, recently so fruitful in other fields, 
have an important contribution to make in atmo- 
spheric turbulence, 1n spite of all its complexities 
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Scattering of Short, Radio Waves by Atmospheric 
Turbulence 


Numerous measurements during the past fifteen 
yeats have led to the belief that the theory of diffrac- 
tion around the earth gives a correct description of 
the propagation of radio waves beyond the horizon, 
provided (a) the waves are short enough to be 
unaffected by the 1onosphere, and (b) the distribution 
of mean refractive index gradient ıs sufficiently like 
that of the so-called ‘standard’ atmosphere to be 
represented ın the theory by a smal] modification of 
the earth’s radius From experiments carried out a 
few yoars ago ıt appeared first probable, and later 
almost certam?, that this conclusion was sometimes 
false when the distance was great enough in relation 
to the wave-length and aerial heights used In these 
experiments field-strengths too large to be accounted 
for by current theory were observed It was suggested 
by Pekeris? that thew cause might be a scattering 
process ın the atmosphere 

I reached the conclusion that, ın spite of apparent 
discrepancies, these ‘anomalous’ observations had a 
common cause, not in any exceptional condition of 
the atmosphere but m its permanently turbulent 
state and in the consequent fluctuation of refractive 
index A rough calculation was made (towards the 
end of 1948) of the field-strength to be expected 
beyond the horizon from atmospheric scattering 
alone, with results m good agreement with those 
reported ın ref 1 This much-sumplified treatment 
indicated that the scattered field strength varied as 
the — 3/2 power of the distance and was independent 
of wave-length Afterwards the theory was extended 
to remove some of 1ts more obvious deficiencies, & 
considerable study was made of available information 
relating to turbulence and to fluctuations of refractive 
index , and an experimental investigation was carried 
out with results outlmed below 

The three-dimensional fluctuations of refractive 
mdex, assumed statistically stationary, are supposed 
analysed into a spectrum of triply periodic com- 
ponents For a small terval of the spectrum a 
representative ‘Fourier element’ (a half-space-wave- 
length cube) ıs considered, and the field scattered by 
this element evaluated for the most favourable 
phasing in the three co-ordinates It has been 
assumed—with httle justification beyond plausible 
analogy—that the appropriate space integration, 
with random phasing between Fourier elements, gives 
the correct contribution to the scattered field As 
1t stands, this treatment leaves some doubt about the 
correctness of the final numerical coefficients , but ıt 
confers the great advantage of retaming the constants 
specifying a finite spectrum in the expression for the 
scattered field, after the final integration over the 
spectrum 

The result of this analysis, m a form applicable to 
wave-lengths from & few decimetres to about 2 cm, 
ig outlined here In general, when the distance 1s 
great enough for the diffracted field to be negligible, 
the ratio of the root-mean-square field-strength to the 
free-space field-strength at the same distance may be 
written 


E/E, = Q N’ K, (1) 
where Q ıs a function of the geometry, N’ 1s the 
root-mean-square fluctuation of refractive mdex 
gradient in an appropriate mterval of height, and K 

Units 


1s a function of the spectrum of turbulence 
L N&G and K n m2, N’ mm, all lengths m 
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metres A great simplification of the results 1s 
effected by restricting the discussion to small angles 
(beam-widths and scattering angles), and this appears 
always permissible in the wave-length range stated 
The geometrical factor ıs then given by 


Q = (2/n*) L3 R {1 — (dL F (p, b), (2) 


where p is 20/« and b 1s 9/0; L 1s distance and R 
is effective earth radius takmg account of mean 
refraction which is assumed near ‘standard’, d, 18 
horizon distance for given transmitter and receiver 
aerial heights which, if dissimilar, must be small 
enough to make d, <L, 0, ọ are elevation and 
azimuth sems-beam-widths, if not the same at 
transmitter and receiver, ıt 1s permissible to take the 
geometric mean of the two 6’s, provided they are of 
the same order, and the lesser of the two 9’s, «œ 1s 
angle between tangents to the earth from transmitter 
and receiver aerials, m the vertical plane through 
the werials which is equal to (LIR) {1 —(d,/L)} 

Here F is a numerical factor given by a rather 
complicated volume integral in which a dependence 
on wave-length, atmospheric attenuation, and the 
variation of intensity and spectrum of turbulence 
with height, may all be ignored for the stated wave- 
length range without serious error A few values of— 
F have been obtained numerically 





? 01 














03 1 3 10 | 30 | 100 
b=} 0 014 | 0 059 |O 21/0 46/0 72/0 85/0 88 
b=1 0 028 | 012 |O 37/0 66/0 83/0 88 jo 88| F(p,b) 
b=4 0055 | 019 |0 46/0 72/0 85) 0 88/0 89 





For small distances—usually less than 100 miles— 
the difference of F from unity, and probably also the 
variation of N’ with height, are not of much import- 
ance ın view of other approximations At larger 
distances both lead to an increasingly rapid decline 
in scattered field, to calculate this a known or 
assumed form for N’({h), and hence N'(L), must be 
introduced The appropriate value of height k, 
which m any particular case can be obtamed by 
straightforward but tedious numerical integration, 18 
given roughly by 


h = (L4/2) [(1/4R) {1 — (da/ L} + 0 8 x 10-6], (3) 


im which the first term ıs simply the height of the 
earth-tangent intersection for small or equal serial 
heights, this 1s & lower limit, since the contribution 
to the scattered field from below the horizon can be~ 
shown to be negligible 

Since the spectrum of atmospheric turbulence, 
discussed ın the previous communication’, covers & 
large range of eddy sizes {of order 10°), the polar 
function of an elementary scatterer cannot be de- 
seribed by a single simple expression over the whole 
range of the spectrum and of position m space In 
(at least) the conditions assumed here, the transition 
between the regions of validity of two simple forms of 
scattering function can be represented without 
serious error ag an additional form of spectral cut-off 
With the spectrum of ref 4, assuming that changes 
with height may on the average be ignorcd, the 
factor K in equation (1) becomes 


K = 2428 ay1 = 

2 a! ((2L/R) {1 — (dL) 2-48, (4) 
where as 1s the ‘smallest’ eddy size of the eqwlibrum 
spectrum (taken as 0 1 m ); ay =?/2« 1s the eddy 


size at which the cut-off ropresenting the change ın 
scattering functicn sets in; and A 1s the radio wave- 
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To meet the demand for a pointer indicating type 
of pH Meter suitable for routine and titration 
work, a mains operated instrument has been 
introduced with considerable success. 

The ranges are 0-10 and 4-14 pH-with a guaran- 
teed accuracy of 0 1 pH unit and a discrimination 
of 005 pH Continuous readings may be 
made over periods of many hours owing to 
the stability and careful balancing of the 
circuit employed No skill 1s required to 
operate this instrument and the valves may 

be readily replaced without any internal 
adjustments when this becomes necessary 

after long service. Electrodes are also, 
available to cover the complete pH range 

with a single system 


Farther details are gwen im our List 110 
Weight> 


4 lbs 
10°% tone u” 
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RICHARD G COOKE, DSc (London) 
Reader in Pure Mathematics in the University of London 


This book gives a detailed account of the theory of infinite matrices, developed with 
special reference to the summability of divergent sequences and series (from various 
points of view), with a discussion of reciprocals and bounds of infinite matrices, 
solution of certain linear matrix equations, Hilbert vector space, and other properties 
of infinite matrices employed in quantum mechanics It is the first book of its kind 
to provide a complete study of this subject There are abundant exercises at the 
end of each chapter, a comprehensive index and a bibliography. 42s 
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Molecular Spectra and Molecular 
Structure 
I. Spectra of Diatomic Molecules 


GERHARD HERZBERG, FRSC. 
- National Research Council of Canada 


With the co-operation, in the first edition, of J W. T SPINKS, F R.S C. 


The second edition of this standard work has been completely revised. A special 
feature 1s a comprehensive table of vibrational and rotational constants for the 
electronic states of all known diatomic molecules, which 1s presented in the Appendix 
and covers 80 pages As ın the first edition, the detailed subject index at the end of 
the book includes important symbols and quantum numbers used as well as all the 
molecules treated. a Illustrated £3 13s. 6d 


Society: An Introductory Analysis 


R. M MACIVER 
Lieber Professor of Political Philosophy and Sociology, Columbia Umversity 


and CHARLES H PAGE 
Associate Professor of Sociology, Smith College 


This first English edition of a well-known American publication is a revision, with 
considerable additions, of an earlier text by Prof Maclver. Part 1 seeks to define 
the terms of fundamental significance in sociological analysis Part 2 deals with the 
character of the social structure, particularly as ıt has developed under the conditions 
of modern Western civilization In Part 3 the authors illustrate the significance 
of the principle of evolution ın the interpretation of social change Throughout the 
book many helpful charts and tables accompany the text 25s 
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Extensive studies of the motor and somatic functions of the human bram have been 
conducted by Dr Wilder Penfield, a neurosurgeon of mternational repute, who has 
probed into all the convolutions of the brain, using electrical strmulation methods to 
determine centres of memory, motion, speech and hearing The results of his investi- 
gations have brought to light much that 1s of value to the surgeon, the neurologist, 
the physician, the psychiatrist, and the psychologist ın their work to understand and 
alleviate hunian suffering Mlustrated with photographs and diagrams 48s 6d 
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STEPHENS, R W B,and BATE, A E Wave Motion and Sound Demy 
8yo Pp vin+448 {London Edward Arnold and Co, 1950) 45s net * 

SURUGUE, J (publiées sous la direction de) Techniques générales du 
Laboratoire de Physique Vol 2 Roy 8vo Pp 336 (Paris Centre 
National de la Recherche Scientifique, 1950 } 1800 francs * 

WILKINSON, D H fonszation Chambers and Counters (Cambridge 
Monographs on Physics) Demy 8vo Pp x:+266 (Cambridge At the 
University Press, 1950) 25s net * 


Engineering 
BURNHAM, T H Engineering Economics Book 2 Sixth edition. 
Demy 8yo Pp xu+369 (London Sır Isaac Pitman and Sons, Ltd, 
1950) [5s net 


FRANCIS, T G Electrical Installation Work Demy 8vo 
(London, New York and Toronto 
1950) 12s 6d net 

JONES, Bradley Elements of Practical Aerodynamics Fourth edition 
Demy 8vo Pp vi +444 (New York John Wiley and Sons, Inc , London 
Chapman and Hall, Ltd , 1950) 40s net * 


Pp 232 
Longmans, Green and Co, Ltd, 


SPORN, Philip The integrated Power System as the Basic Mechanism 
a ower Supply Demy 8vo Pp 157 (London McGraw-Hill Pub- 


o , Ltd, (950) 34s 


Chemistry : Chemical Industry 


BAILEY, Alton E Melting and Solidification of Fats (Fats and Oils 
Series) Med Bvo Pp xiv+357 (New York and London Interscience 
Publishers, Inc , 1950) 56s * 

BROMLEY, R F Qualitative Analysis Notes and Tables for Inter- 
mediate BSc, Ist M.B, Conjoint Medical, and Higher School Certificate 
Examinations , with a Special Section for the Beginner Demy 8vo Pp 
125 (London University of London Press, Ltd, 1950) 5s net * 

ELDERFIELD, Robert C (edited by) Heterocyclic Compounds Vol } 
Three-, Four-, Five- and Six-Membered Monocyelic Compounds containing 
One O, N and S Atom Med 8vo Fp 1x+703 (New York John Wiley 
and Sons, Inc, London Chapman and Hall, Ltd, 1950) 88s net * 

JOHNSON, A W The Chemistry of the Acetylenic Compounds, 
Vol 2 The Acetylenic Acids Demy 8vo Pp xxvii+328 (London 
Edward Arnold and Co, 1950 ) 50s net * 

LUCK, J Murray (editor), LORING, Hubert S, and MACKINNEY, 
Gordon (associate editors) Annual Review of Biochemistry Vol 19 
Med 8vo Pp xu+596 (Stanford, Calif Annual Reviews, Ine , London 
H K Lewis and Co, itd, 1950) 6 dollars * 

McBAIN, James W Colloid Science Med 8vo Pp xiv-+450 (Boston, 
Mass D C Heath and Co, 1950) 6 dollars * 

MARK, H „and TOBOLSKY,A V Fhysical Chemistry of High Polymeric 
Systems (High Polymers, Vol 2) Second completely revised and aug- 
mented edition Med 8vo Fp xi+506 (New York and London Inter- 
science Fublishers, Inc , 1950) 52s * 

PERKIN AND KIFP NG's Organic Chemistry New edition, by F Stanley 
Kipping and F Barry Kipping Cr 8vo Fart! Fp xt-+370+xxxn 7s 6d 
net Fart2 Pp xt4-371-694-+xxxin 7s 6d net (Edinburgh and London 
W and R Chambers, Ltd , 1949 )* 7 

PFEIFFER, J] Fh (edited by) The Properties of Asphaltic Bitumen 
with reference to its Technical Applications (Elsevier's Polymer Series, 


No 4) Sup Roy 8vo Fp xvi-+285 (New York and Amsterdam 
‘ose Co, Inc, London Cleaver-Hume Press, Led, 
195 S 


THEILHEIMER, W Synthetische Methoden der organischen Chemie. 
Repertorium, Vol 4 Sup Roy 8vo Pp xi+360 (Basel and New York 
S Karger, 1950) 37 Swiss francs 

THCRFE’s Dictionary of Applied Chemistry Fourth edition, revised 
and enlarged Vol 10 Flagioclase—Sodium Med 8vo Fp xi+9I3 
(kondon, New York and Toronto Longmans, Green and Co, Ltd, 1950) 

net 

TRAVERS, A Notions modernes sur l'atome et la valence Roy 8vo 
Pp x+208 (Faris Libr Vuibert, 1950) 800 francs * 

WATERS, Wilham A Fhysical Aspects of Organic Chemistry Fourth 
edition, completely rewritten Demy 8vo Fp xu+539 (London 
Routledge and Kegan Faul, Ltd , 1950) 35s net * 

WiLL AMS, fr, Russell R Principles of Nuclear Chemistry Demy 8vo 
Pp ix+-3C8 (New York D Van Nostrand Co, Inc London Mac- 
millan and Co, Ltd, 1950) 2€s éd net * 


Technology 


BANGHAM,D H (editor) Frogress in Coal Science (Frogress Series ) 
Roy 8vo Pp xi+456 (London Butterworth Scientific Publications, 
Ltd , New York Interscience Fublishers, Inc, 1950) 40s * 

MAREK, Clarence T Fundamentals in the Production and Design of 
Castings Demy 8vo Pp 383 (New York John Wiley and Sons, Inc , 


London Chapman and Hall, Ltd , 1950) 32s net 
ROBERTS, E R The Extraction of Non-Ferrous Metals Demy 8vo 
Pp vin+18! (London Temple Press, Led, 1950) iés net * 


STANLEY, Wallace A Resistance Welding 
Applications Demy 4to Pp 329 (London 
Co, Ltd, 1950) 64s 

WANGAARD, Frederick F The Mechanical Properties of Wood Demy 


Designing, Tooling and 
McGraw-Hill Publishing 


8vo Pp xu-+377 (New York John Wiley and Sons, inc, London 
Chapman and Hall, Ltd, 1950) 48s net * 
Astronomy 


BECKER, Wilhelm Sterne und Sternsysteme  (Wissenschaftliche 
Forschungsberichte, Naturwissenschaftliche Rethe, Band 55) Zweite, 
verbesserte Auflage Demy 8vo Fp xu-+418. (Dresden und Leipzig 
Theodor Stemnkopff, $950) 30D marks * , 

JEANS, Sir James The Mysterious Universe {Adapted and edited by 
George F Wear , by arrangement with the Cambridge University Press ) 
{The Bridge Series ) Cr 8yo Pp 86 (London, New York and Toronto 
Longmans, Green and Co, Led, 1950) 2s 6d net 

McCREA, W H Physics of the Sun and Stars Cr Bvo Pp 192 
(London Hutchinson's University Library, 1950} 7s 6d net * 

SANDERS, Adam A  Cosmogony in the Light of the Ball-and-Ring 
Hypothesis and the Ellipseed Theory Med 8vo Pp 39 (Brooklyn, N Y 
The Author, 107 St Felix Street, 1950) I dollar * 


Meteorology : Geophysics 


JELLINEK, Karl Wreltsystem Weltather und die Relatwititstheorne 
eme Einfuhrung fur experimentelle Naturwissenschaftler Med 8vo 
Pp xv-+450 (Basel Wepf und Co, 1949) 45 Swiss francs * 

SCHONLAND, B F J The Flight of Thunderbolts Demy 8vo Pp 
vit+152+-6 plates (Oxford Clarendon Press, London Oxford 
University Fress, 1950} [5s net * 

UN TED STATES DEPARTMENT OF COMMERCE Weather Bureau 
The Thunderstorm Report of the Thunderstorm Project Ex Cr 4to 
Pp 1x+287 (Washington, DC Government Printing Office, [949 ) 
225 dollars * 


ml 
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Geology : Mineralogy 


BATEMAN, Alan M. Economic Mineral Deposits Second edition Med 
8vo Pp xit+916 (New York john Wiley and Sons, Ine , London 
Chapman and Hall, Ltd , 1950 } 60s net * 

TRASK, Parker D (edited by) Applied Sedimentation Med 8vo 
Pp xi+707 (New York John Wiley and Sons, Inc, London Chapman 

and Hall, Ltd, 1950) 40s net * 

WAHLSTROM, Ernest E Introduction to Theoretical Igneous Petrology 
Demy 8vo Pp ix+365 (New York John Wiley and Sons, Inc , London 
Chapman and Hall, Ltd , 1950) 48s net * X 


Geography : Travel 


ADDISON, Wiliam Suffolk (County Books Series } Demy 8vo Pp 312 
{London Robert Hale, Ltd , 1950) 15s net 

BALZAK, S S, VASYUTIN, V F, and FEIG'N, Ya G (edited by) 
Economic Geography of the USSR Amerrcan edition edited by Chauncy 
D Harris ‘Translated from the Russian by Robert M, Hankin and Olga 
Adler Titelbaum Demy 8vo Pp xlv+620 (New York The Macmillan 
Company, London Macmillan and Co, Ltd, 1950) 75s net * 

BERG, L S Natural Regions ofthe USSR Translated from the Russian 
by Ciga Adler Titelbaum Edited by John A Morrison and C C Nikiforoff 
Med 8vo Pp xxxi+436 (New York The Macmillan Company, London 
Macmillan and Co , Ltd , 1950) 75s net * 

BRANGWYN, John Reasons for France Revised edition Ex Cr 
8vo Pp 416 (London john Lane, The Bodley Head, Ltd , 1950) 16s net 

GOLDRING, Douglas Foreign Parts an Autumn Tour of France 
Demy 8vo Pp [75 (London Macdonald and Co (Publishers), Ltd, 
1950 ) 12s 6d net 

HADFIELD, Charles British Canals an Illustrated History Demy 
8vo Pp 259-+-8 plates (London Phoenix House, Ltd , 1950) {6s net * 

MANN.NG, Olivia The Dreaming Shore Demy 8vo Pp 202 (London 
Evans Brothers, Ltd , 1950) [5s net 

MARE, Eric de The Canals of England Cr. 4to Pp 124 (London 
Architectural Press, 1950) 18s nec * 

MOLONY, Eileen (edited by} Portraits of Mountains Demy 8vo 

~Pp_118+12 places (London Dennis Dobson, Ltd , 1950) 8s 6d net * 

OGRIZEK, Doré (edited by) italy (The World in Colour Series ) 
Cr 8vo Pp 478 (London McGraw-Hill Publishing Co, Ltd , 1950) 30s 

POUCHER, W A Lakeland Scrapbook Demy 4to Pp 136 (London 
Chapman and Hall, Ltd , 1950) 25s net 

ROLT,L T C The Inland Waterways of England Med 8vo Pp 2224 
48 plates (London George Allen and Unwin, Ltd, 1950) 21s net * 

VALE, Edmund The Seas and Shores of England Second edition, 
revised Demy 8vo Pp 120. (London B T Batsford, Ltd, 1950) 


12s 6d net 
John With Rucksack round Ireland Cr 8vo Pp [87 
Paul Elek (Publishers), Ltd, 1950) 9s 6d net 
G, Douglas Chasing an Ancient Greek Discursive Remini- 
scences of a European Journey Demy 8vo Pp 204 (London Hollis 
and Carter, Ltd, 1950) 12s 6d net 


General Biology : Natural History 
Botany Zoology 


AINSWORTH, G C, and SAMFSON, Kathleen The British Smut 
Fungt (Ustilaginales) Roy 8vo Fp 138 (Kew Commonwealth Myco- 
logical Institute, 1950) 20s * 

ANDREWS, F W The Flowering Plants of the Anglo-Egyptian Sudan 
(Published for the Sudan Government ) Vol Cycadaceae—Tiltaceae 
Demy 8vo Pp Ixxxvi-+250 (Arbroath T Buncle and Co, 1950) 2is 

Ex Cr 8vo 


net * 

BARCLAY, V Darwin ts not for Children Pp 256 
(London Herbert Jenkins, Ltd, 1950) 9s 6d net 

BIOCHEMICAL SOCIETY Symposia No 5 Biological Oxidation of 
Aromatic Rings A Symposium held at London School of Hygiene and 
Tropical Medicine on 12 November 1949 Organized and edited by R T 
Williams Roy 8vo Pp v+96 (Cambridge At the University Press, 
1950) 8s net * {Corrected entry] 

BURN, J H, FINNEY, D J, and GOODWIN, L G Biological Stan- 
dardisattion (Oxford Medical Fublications ) Second edition Demy 8vo 
Pp 440 (London Oxford University Fress, 1950) 35s net 

DANISH VERTEBRATES List of Danish Vertebrates Fishes, by Anton 

~Fr Bruun and J R Ffaff, Amphibians and Reptiles, by J R Ffaff, Birds, 
by Bernt Løppenthin , Mammals, by Magnus Degerbol Demy 8vo Pp 
180 (Copenhagen Dansk Videnskabs Forlag A/S, 1950) 1050 kr* 

FABIJANOWSKI, Jerzy Untersuchungen uber die Zusammenhange 
zwischen Exposition, Relief, Mikroklima und Vegetation in der Fallatsche 
be: Zurich (Pflanzengeographische Kommission der Schwerzerischen 
Naturforschenden Gesellschaft Beitrage zur geobotanisrhen Landesauf- 
nahme der Schweiz, Heft 29) Med 8vo Pp 10445 plates (Bern Hans 
Huber, 1950) 13 50 Swiss francs * 

GAMS, Helmut Kleme Kryptogamenflora von Mitteleuropa Band | 
Die Moos- und Farnpflanzen (Archegontaten) Dritte verbesserte Auflage 
Cr 8vo Pp iv+186 (Jena Gustav Fischer, 1950) 940 D marks * 

GEITLER, Lothar Schnellmethaden der Kern- und Chromosomen- 
untersuchung Dritte umgearbeitete und erweiterte Auflage Med 8vo 
Pp v4-36 (Wien Springer-Verlag, 1949 ) 150 dollars, 8s * 

HAGEDOORN, A L Flant Breeding (Agricultural and Hortreultural 
Series) Demy 8vo Pp 237+4 plates {London Crosby Lockwood and 
Son, Ltd , 1950) 12s 6d net * 

LEE, Bolles The Microtomist'’s Vade-Mecum a Handbook of the 
Methods of Animal and Flant Microscopic Technique Eleventh edition, 
edited by } Brontë Gatenby and H W Beams Demy 8vo Pp xiv+754 
(London J and A Churchill, Ltd, 1950) 45s net * 

MILLER, Walter Rytz Swiss Alpine Flowers Feap 8vo Pp 64 (London 
Edward Stanford, Ltd , 1950) 6s net 

SALOMONSEN, Finn {Text by} Grønlands Fugle (The Birds of Green- 
fand) Fcap folio Part i Pp 1584+17 plates Flates by Gitz-Johansen 
(København Ejnar Munksgaard, 1950) 60 Danish kr , 66s * 

SARGENT, Laurens Ulla-Britt and the Birds Cr 8vo Pp Iig 
{London University of London Press, Ltd , 1950) és net * 

SCHIERBEEK, A Antoni van Leeuwenhoek zijn Leven en zyn Werken 
Deel | Roy 8vo Pp 278+18 plates (Lochem ‘De Tijdstroom’, 1950 ) 
lof 


SINNOTT, Edmund W, DUNN, L C, and DOBZHANSKY, Th 
Principles of Genetics (McGraw-Hill Publications in the Botanical 
Sctences) Fourth edition Med 8vo Pp xiv+505 (London McGraw- 
Hill Publishing Co, Ltd , 1950) 42s 6d* 

WENT, F The Earhart Flant Research Laboratory (Chronica 
Botanica, Vol 12, No 3) Sup Roy 8vo Pp 89-108 (Waltham, Mass 
Chronica Botanica Co, 1950) Issued to Subscribers and Editors * 


Agriculture : Horticulture : Forestry 


ALLEN, Shirley Walter An Introduction to American Forestry 
{American Forestry Series } Second edition Med 8vo Pp 413 (London 
McGraw-Hill Publishing Co, Ltd , 1950) 38s éd 

EGGELING, W J Elementary Forestry a First Textbook for Forest 
Rangers Revised by R G Sangster (Bailltére's Elementary Tropical 
Handbooks ) Second edition Fcap 8vo Pp xvi+307 (London  Bailliére, 
Tindall and Cox, 1949) 6s net * 

KENDALL, R G Land Drainage Ppp 1334+26 plates 


. 


Demy 8vo 


(London Faber and Faber, Ltd , 1950) I2s 6d net 
LINTON, G Animal Nutrition and Veterinary Dietetres Third 
edition, by John T Abrams Roy 8vo Pp xi+521+15 plates (Edin- 


burgh W Green and Son, Ltd , 1950) 42s net * 

LLOYD, E Walford Pigs and their Management (Country Books, 
No 4) Cr 8vo Pp 196 (London [vor Nicholson and Watson, Ltd, 
1950} 6s net 

N CHOLS, Beverley Green Grows the City New edition Demy 8vo 
Pp 285 (London Jonathan Cape, Ltd, 1950) 10s 6d net 

PADW.CK, G Watts Manual of Rice Diseases Roy 8vo Pp vmt 
198 (Kew Commonwealth Mycological Institute, 1950) 30s * 


Anatomy : Physiology 


FISCHER, F P, SCHAEFFER, A J, and SO%S3Y, Arnold (edited by) 
Documenta Ophthalmologica Advances in Ophthalmology Roy 8vo 
Vol 4 Pp 36? (’s-Gravenhage Dr W Junk, 1950) 36 guilders * 

KUNTZ, Albere A Text-Book of Neuro Anatomy Fifth edition, 
revised Med 8vo Pp 524 (London Baillitre, Tindall and Cox, 1950 ) 
6ls 6d net 

SINCLAIR, H M, and ROBB-SMITH, A H T A Short History of 
Anatomical Teaching in Oxford Demy 8vo Pp 81422 plates (Oxford 
Radcliffe Science Library, 1950) 3s 6d * 


Anthropology : Archzology 


CLARK, J] Desmond The Stone Age Cultures of Northern Rhodesia 
with Particular Reference to che Cultural and Climatic Succession in the 
Upper Zambezi Valley and its Tributaries With a Chapter on the Geology, 
by F Dixey, and Appendixes by H B S Cooke, L H Wells and Geoffrey 
Bond Cr 4to Pp xu+157 (Claremont, Cape South African Archæo- 
logical Society, 1950} 2Is * 

COON, Carleton § A Reader in General Anthropology Med 8vo 
Pp x+624 (London Jonathan Cape, Ltd, 1950) 36s net * 

SOKOLOV, Y M Russtan Folklore Translated by Catherine Ruth 
Smith Demy 8vo Pp vii+760 (New York The Macmillan Company , 
London Macmillan and Co, Ltd, 1950) 75s net 

SWAIN, Joseph Ward The Ancient World Vol 2 The World 
Empires , Alexander and the Romans after 3348 C Med 8vo Pp xiv- 
658+-29 plates (New York Harper and Brothers, London Hamish 
Hamilton, Led , 1950) 4 dollars * 


Philosophy : Psychology 


BOLZANO, Bernard Paradoxes of the Infinite Translated from the 
German of che posthumous edition by Fr Prrhonsky and furnished with a 
Historical Introduction by Donald A Steele Demy 8vo Pp ix+189 
(London Routledge and Kegan Paul Ltd, 1950) 2Is net * 

CATTELL, Raymond B Personality a Systematic Theoretical and 
Factual Study (McGraw-Hill Publications tn Psychology ) Med 8vo Pp 
689 (London McGraw-Hill Fublishing Co, Ltd, 1950) 47s 

CRAFTS, Leland W , and others Recent Experiments in Psychology 
{McGraw-Hill Publications in Fsychology ) Second edition Med 8yo 
Pp 503 (London McGraw-Hill Publishing Co, Ltd, 1950} 30s 

MILLER, } G (edited by) Experiments tn Social Process (McGraw- 
Hill Publications in Psychology ) Med 8vo Pp 205 (London McGraw- 
Hill Publishing Co, Ltd , 1950) 25s 6d 

PIAGET, jean The Psychology of intelligence Translated from the 
French by Malcolm Fiercy and D E Berlyne (International Library of 
Psychology, Fhilosophy and Scientific Method ) Demy 8vo Fp vwit+182. 
{London Routledge and Kegan Paul, Ltd, 1950) [5s net * 

STOUFFER, Samuel A, GUTTMAN, Louis, SUCHMAN, Edward A, 
LAZARSFELD, Paul F , STAR, Shirley A, and CLAUSEN, John A Measure- 
ment and Prediction (Studies in Social Psychology in World War Il, 
Vol 4) Med 8vo Pp x+756 (Princeton, N} Princeton University 
Press, London Oxford University Press, 1950) 63s net * 

SUZUKI, Daisetz Teitaro Living by Zen (Published for the Buddhist 
syed London ) Cr 8vo Pp I87 (London Rider and Co, 1950) 
5s net 

SUZUKI, Daisetz Teitaro Essays in Zen Buddhism, Second Series 
(Published for the Buddhist Society, London ) Cr 8vo Pp 348+25 plates 
(London Rider and Co, (950) {5s net * 


Miscellany 


DUDLEY, Surgeon Vice~-Admiral Sir Sheldon F The Four Pillars of 
Wisdom a Rational Approach to a Healthy Education Ex Cr 8vo Pp 
xvit+246 (London Watts and Co, Ltd, 1950) 8s 6d net * y 

TAYLOR, F Sherwood The World of Science Second edition Demy 
8vo Pp xvi+ 1064+48 plates (London Willam Heinemann, Ltd, 
1950 ) 2is net * 

TWEDDLE, T A The Science Teacher's Handbook a Companion to 
‘Everyday Science Topics’ Demy 8vo Pp 249 (London George G 
Harrap and Co, Ltd , 1950} i2s 6d net * 

WOODHAM-SMITH, Cecil Florence Nightingale, 1820-1910 Demy 
8vo Pp vu+6l5-+4 plates (London Constable and Co, Ltd, 1950) 
15s net * 
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Liquid detergent for the laboratory 


Effective in hot, cold or hard water 


Stable ın the presence of acids, electrolytes and substances that 


FOR CLEANING 


GLASS STONEWARE PORCELAIN ENAMEL 





precipitate soap 


PARINTWORK * METAL FLOORS AND LINOLEUM 


For further information and hterature please 


apply to your nearest I C I Sales Office on to 


ACN IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, 
stn man 


Naa 


LOW-VOLTAGE LIGHTING UNITS 


Wall-Mounting units for normal Mains input providing from one to 
six 12-volt S-amp fused outlets for safe Laboratory or Workshop use, 
JOHNSON Type LV (25—-Output 12 volts 25va (I outlet) List 45s Od 

Type LV 250-—Output 12 volts 50va (2 outlets) List 60s Od 
Units available providing up to 360va output and 6 outlets 


Anlll d and priced I Tb 
COMPARATOR | | eonan HEYS Li, arsan Hoses Henry se, 
TEST PAPERS 


For the accurate determination of the STOCK 3,000 STANDARD SIZES 


pH value of any solution to within COPPER BRASS ALUMINIUM 


03 pH In standard size books, 20 leaves toa aan aori B Ponar a peta 
x , , T, , . B 
24 $ in, packed ın gross boxes Sanderd H. ROLLET aço. e PA 
y D. 


Size List è Too Small 
No 3651 for pH 36 to 51 on request 6 CHESHAM PLACE Home or Export 


colours yellow to blue LONDON, S:W: 
No 5267 for pH 52 to 67 
creamy pink to mauve 

No 6883 for pH 68 to 83 
yellow orange to carmine 


No 8410 for pH 84 to 100 
green to purple 








Learn Esperanto 


The simple international language which 1s 
growing in popularity every day An Esperantist 
can correspond with other Esperantists ın almost 
any country of the world It 1s easy to learn and 
has only a few simple grammatical rules with no 


JOHNSON COMPARATOR 
COLOUR MATCHING CHART 
SENT FREE ON REQUEST 


wregularities 
A complete correspondence course costs only 10s , 
including text book, dictionary and correction of 
exercises. 


JOHNSONS OF HENDON LTD. 
LONDON, NW4 Established 1743 


Write for full details to : 


BRITISH ESPERANTO ASSOCIATION INC 
Dept. N.33, 140 Holland Park Ave , London, W 11 
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are necessary 


Educational Laboratories. 


SPECIFICATION 
Laboratory Stop Clock, standard bench model m 
moulded case with 44” dial 0-60, sliding rod 
controlling stop and start; best quality 30 hour 
movement beating quarter seconds, complete with 
minute, centre-second and indicator hands. 


Cat. No. 6240 Price £3.10. 6d. 


* We can now delwer from stock, 


J 


Hand Stop Watch 1/5 second Timer with 7 jewelled Swiss 
movement ım pobshed nickcled case; fitted with start, stop 
and return to zero action 


Cat No 6247 Price £5.5 Od 










The movement employed ıs manufactured by 
precision tools made m Switzerland It has cut gears, 
beats quarter seconds and is precisely of the same 
quality and high standard as the pre-war Swiss 
type movements 











—MICROSCOPICAL STAINS 
and REAGENTS 


As used and tested in our own 
Microscopical Slide Laboratory 


















Specialities include — 

‘EUPARAL’, ‘MERSOL’, ‘MURRAYITE’ 

* YNTHETIC NEUTRAL MOUNTANT’ 
See list S4 

We supply all requirements for Microscopy and Biology 


FLATTERS & GARNETT LTD. | Estab. 
309 Oxford Road, MANCHESTER 13 1901 


Member Screntific Instrument Manufacturers’ Association of Gt Britain 


=HEFFER’S of CAMBRIDGE= 
for 
SCIENTIFIC & 
TECHNICAL BOOKS 
ENGLISH, AMERICAN & 
EUROPEAN 
New and Second-hand 


SCIENTIFIC Books and runs of Journals Bought. 
Please submit lists giving dates and editions. 





W. HEFFER & SONS LTD. 
- CAMBRIDGE 















EON ZENITH Trade-Mark 
RESISTANCES 


FOR LABORATORY AND TEST ROOM 
You cannot use better 









Type D 
Double Slate Unit 










Catalogue post free 


THE ZENITH ELECTRIC CO. LTD. 


Sole Makers also of the well-known “Zenith” Transformers 


ZENITH WORKS, VILLIERS ROAD 
WILLESDEN GREEN, LONDON, N.W.2 
Phone WiLiesden 4087-8-9 Grams’ Voltaohm, Phone, London 
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UNIVERSAL MEASURING 
MACHINE 








Details are given in 


SHEET No. 14-N 





For the accurate measurement of Records, 
and of opaque or translucent objects 


The object is mounted on or between glass plates having 
a transverse movement of 130 mm., and is viewed through 
a microscope having a longitudinal travel of 330 mm 
Filar micrometer eyepieces give measurements in both 
directions (at right angles) to 001 mm or by estimation 
to 0:002 mm 


CAMBRIDGE 


INSTRUMENT CO.LTD. 


aonvon & Head Office _ 13 GROSVENOR PLACE 
tamauncs EShowrcoms LONDON SW Ft 








SOYBEANS AND SOYBEAN PRODUCTS 


Their Chemistry and Technology 


Edited by K S MARKLEY 


Principal Chemist, Oil, Fat and Protein Division, S Reg Res Lab, U.S Dept ‘of 
Agriculture, New Orleans 


CONTENTS. 


A Production 1 W J MORSE History of Soybean 
Production 2 E L BURTIS World Soybean Production 
and Trade 


Br Structure and Composition 3 L F WILLIAMS 
Structure and Genetic Characteristics of the Soybean 
4 W J MORSE Chemical Composition of Soybean Seed 
5 B F DAUBERT Chemical Composition of Soybean 
Oil 6 S T BAUER Chemical Charactenstics of Soybean 
Oi 7 M E JEFFERSON Physical Properties of Soybean 
Oil 8 S J CIRCLE Proteins and Other Nitrogenous 
Constituents 9 B F DAUBERT Other Constituents of 
the Soybean 10 H H MITCHELL Nutritive Factors 
in Soybean Products 


C Processmg if E B FREYER Grading and Evalua- 
tion of Soybeans and derived Products 12 L E HOLMAN 
Handling and Storage of Soybeans 13 M MILNER 


Biological Processes ın Stored Soybeans 14 L° F LANG- 
HURST Mechanical Processing of Soybeans 15 L F 
LANGHURST Solvent Extraction Processes 


D Uttization of Soybean Products 16 I STANLEY 
Production and Uulization of Lecithin 17 J W BODMAN, 
E M JAMES, S J RINI Processing of Edible Soybean 
Ou 18 H J DEUEL, Jr Nutritional Value of Soybeans 
and Soybean Products 19 H C BLACK and K F 
MATTIL Edible Soybean Oil Products 20 R W 
LEHMAN and N D EMBREE Soybean 01] By-Products 
21 T F BRADLEY Non-edible Soybean Ox! Products 
22 J W HAYWARD Soybean Oil Meal for Livestock 
and Poultry 23 R S BURNETT Soybean Protein Food 
Products 24 R S BURNETT Soybean Protein Industnal 
Products 25 J M SMITH and F O VAN DUYNE. 
Other Soybean Products 


Volume I (Chapters 1 to 14) Just published, 558 pages, 123 illus , 92 tables, 1 plate 88/- 
Volume II (Chapters 15 to 25) Ready February, 1951 600 pages, 92 illus , 81 tables 88/- 


INTERSCIENCE PUBLISHERS LTD. 


2a Southampton Row, London, W.C.I 
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length, which (in the present approximation) makes 
its only appearance here It should be noted that 
as < a, where a, 18 the ‘largest’ eddy size of the 
equilibrium spectrum (order of 400 m ), 1s implicit in 
the evaluation of the product N’K, and so in equation 
=4. If the root-mean-square fluctuation in refractive 
ndez 1s N, m units of 10-6, N œ 3 ,.N’ for the spect- 
rum assumed, a result which depends appreciably on 
the (uncertain) termination of the large-eddy end of 
the spectrum 
An independent theoretical solution of this problem 
has recently been published by Booker and Gordon’ 
Their analysis, though starting from a different and 
essentially more rigorous point of view? and leading 
to expressions superficially unhke those given above, 
has much m common with mme The conclusions 
reached show some striking differences, these, 
however, chiefly reflect differences in the sources of 
information on atmospheric turbulence muitially relied 
upon in the two treatments rather than the differ- 
ences m analysis Corresponding expressions for the 
scattered field can, ın fact, be shown to be formally 
identical , but Booker and Gordon’s results gain their 
simplicity from the use of an infinite spectrum— 
represented by an exponential correlation coefficient 
of unrestricted argument, which calls for some caution 
in application—and this precludes a straightforward 
comparison of numerical coefficients With plausible 
lımıts to the spectrum, comparison 1n the long-range 
radio case suggests that my numerical coefficient 18 
too small by a factor near 2 The material difference, 
however, apart from refinements and questions of 
gonerality, 1s that Booker and Gordon’s final com- 
parison of theory and observation appears to imply 
an integial scale of turbulence at heights up to about 
a kilometre, which 1s about 1,000 times too small for 
that height 
The results of field-strength measurements made at 
10 cm wave-length during sıx passages across the 
northern North Sea m the summer of 1949 are shown 
in the accompanying figure, these extended over a 
period of two and a half weeks m which a wide variety 
of weather conditions was encountered Those parts 
of the origmal signal records which appeared from 
characteristic changes ın the form of the record, 
supplemented by meteorological evidence, to be 
definitely influenced by  super-refraction—which 
occurred to a marked degree part of the tume—have 
been omitted The circled points le on the smooth 
— curve considered to represent the remaimuing observa- 
tions best, 90 per cent of them were withm + 5 db 
of the curve The observations of ref 1 are repre- 
sented by the square points These define the lower 
envelope of a composite plot, Fig 10 of ref 1, of 
observations on 9 1-em wave-length in the Caribbean 
Sea , ıt 1s considered that this curve approximates to 
the condition of neghgible supor-refraction The 
single triangle pomt at 40 miles represents daylight 
observations ın the Arizona Desert? at the same 
wave-length, for small aerial heights The dis- 
crepancy between the three sets of observations 1s 
reduced 1f allowance 1s made for mstrumental differ- 
ences, 1b is further reduced if allowance 1s made, 
according to any plausible assumption, for the 
differences in specific humidity between the three 
areas 
The full curve 1 is obtained from the theory. using 
the fluctuation spectrum (assumed independent of 
height apart from a change ın root-mean-square value 
proportional to the gradient of air density) derived 
from the astronomical observations , an allowance for 
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the greater refractive index of water vapour at radzo- 
frequencies 1s mcluded As expected, this curve 
agrees best with the observations at great distances, 
that is, when the scattermg 1s solely from large 
heights in the atmosphere 

In calculatmg the theoretical curve 2, the root- 
mean-square value of the fluctuating refractive index 
gradient near the surface has been increased to a 
larger value derived from radio (free-space) scintilla- 
tion measurements, the corresponding value of N 
(root-mean-square) 18 near that adopted in ref 5 
The relative increase ıs assumed to decline with 
increasing height at @ rate corresponding to the fall 
in average water-vapour content of the atmosphere 

The similarity of slope of observed and calculated 
curves, particularly between 50 and 100 miles, 1s 
probably the most definite evidence of the adequacy 
of the theory, the close numerical agreement with 
curve 2 at the largest and smallest distances must be 
considered accidental. The ‘hump’ in the observed 
curve near 150 miles (at which distance the most 
important heights are ın the cloud layer, about 1-2 
km ) 3 thought to represent a real difference between 
the simple assumptions of the theory and the actual 
distribution of turbulence and refractive index 
Perhaps the most significant outcoma 1s the apparent 
confirmation of the conjecture that turbulent scatter- 
ing, at least of centimetre waves, represents & per- 
manent, 1f slightly variable, modification of normal 
propagation beyond the horizon 

In regard to dependence on wave-léhgth, the 
observations on 3 2-cm wave-length in ref 2 mdicate, 
perhaps not conclusively, a considerably faster 
increase with decreasmg wave-length than that 
indicated by equation (4) The problem of scattering 
at metre wave-lengths, which ıs theoretically more 
difficult, and may well show less clear-cut character- 
istics in practice, has not yet been fully exammed 
There 18 some indication that, allowing for the 
decrease ın aerial directivity which commonly accom- 
panies an increase in wave-length, the root-mean- 
square scattered field, expressed as a fraction of the 
free-space field, does not vary widely over the whole 
wave-length range m which it 1s observable The 
general similarity of unexpectedly high field strengths 
recently reported? at television wave-lengths and 
those recorded in the accompanying figure may not 
be entirely fortuitous It 1s, deed, probable that 
turbulent seatterirg, as one factor among several, 
plays an important part ın determmimg the signals 
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received from high-power metre-wave transmitters at 
distances greater than about 100 mules [Aug 8 

Note added an proof For further discussion of the 
value of the mtegral scale of turbulence see Proc [Xth 
General Assembly, International Scientific Radio 
Union (Sept. 1950), m course of publication, and for 
a different conclusion regarding the smallest eddy size, 
ef. Batchelor, Quart. J Roy Met Soc , 76, 133 (1950). 
It ıs hoped that both these issues will shortly be 
clanfied by direct measurement of the fluctuation 
spectrum 
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DETECTION OF FREE HYDROXYL 
RADICALS BY HYDROXYLATION 
OF AROMATIC COMPOUNDS 


By Dr. GABRIEL STEIN and Cr. JOSEPH WEISS 


University of Durham, King’s College, Newcastle upon Tyne 


HE existence of free hydroxyl radicals in the 

gaseous phase has been definitely established by 
the study of absorption spectra! Haber and Will- 
statter* and Franck and Haber* mtroduced hydroxyl 
radicals as intermediates ın the mechanism of 
reactions ın aqueous systems, particularly ın the case 
of oxidation processes Hydrogen peroxide to which 
ferrous salt is added (Fenton’s reagent) was employed 
long before ıt was realized that 1ts action was due to 
the formation of free hydroxy! radicals which, accord- 
mg to Haber and Weiss’, are formed by the reaction + 


H,O, + Feet ——> OH + OH- + Fe’: (1) 


The presence of free hydroxyl radicals ın this re- 
action has been confirmed by M G Evans et al 44, 
who were able to show that this reagent can initiate 
the polymerization of suitable monomers This 1s & 
powerful method which can be used generally for the 
detection of various kinds of free redicals**. 

It 1s known also that the hydrogen-peroxide/ferrous 
salt reagent 1s capable of hydroxylating aromatic 
compounds with the formation of phenolic products® 
This reaction can be carried out under remarkably 
mild conditions, under which the normally mert 
aromatic compounds, for example, benzene, are not 
otherwise attacked We have been able to show that 
this reaction may be used for the specific detection 
of free hydroxyl radicals in different reactions 
Usmg benzene as the simplest case, the action of 
hydroxyl radicals leads to the formation of fiee 
phenyl radicals and phenol according to 


C,H, + ‘0H ——> C,H, + H,O (2) 
C,H; + ‘OH ——> C,H,OH (3) 

and of diphenyl 
2C.H, —— (C.H5)e. (4) 


The formation of diphenyl® confirms the free radical 
nature of this reaction, as shown also by Merz and 
Waters’, Using this method, we have established 
the presence of free hydroxyl radicals in the action 
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of 1onzing radiations (X- and gamma-rays, neutrons, 
alpha-particles) on dilute aqueous solutions®®:’?, where 
the radicals are formed according to the net process ; 


H,0 —vw >H + OH (5) 


The phenol and diphenyl formed when water iš” 


irradiated ım the presence of benzene can be isolated 
under suitable conditions, or detected by various 
colour reactions The same type of reaction may be 
carried out using other aromatic compounds as sub- 
strates, such as benzoic acid, nitrobenzene, etc.®,7.® 

We have also appliqd this method to the study of 
photochemical reactions m aqueous solutions, where 
hydroxyl radicals are formed by the photochemical 
decomposition of water in the presence of ions such 
as uranyl or ceric? according to 


U0?+.H,O + hv —— (U03+ H,0)* —> 
UO + OH + Ht (6) 

and 
Ce‘t OHT + hy —— (Cott OH~)* —— 
5 Cet + OH. (7) 
Previously, 1t has been shown that ın the case of 
ceric salts molecular oxygen 18 given cff With the 
polymerization technique, the occurrence of free 
radicals was established by Evans and Uri m the 
case of the photochemical decomposition of water by 
ferric 10ns, and by Melville and Whyte“ using uranyl 
salts In our expersments?’, the formation of phenolic 
compounds could be shown even on irradiating, with 
visible light, solutions contaimung ceric or uranyl salts 
and an aromatic compound*4 

Thus, ın such widely different reactions as the 
catalytic decomposition of hydrogen peroxide, the 
action of ionizing radiations on water, the photo- 
chemical decomposition of water by certain metal 
1ons involving single-electron transfer processes, and 
apparently also some well defined cases of electrolytic 
oxidations", all the available evidence ıs m agree- 
ment with, and can be explamed most easily by, the 
assumption of a mechanism mvolving free hydroxy! 
radicals 

This comparison ıs based on the qualitative 
analogy between the various reaction mechanisms 
The problem can be taken a step further if m addition 
a quantitative study 1s made of the hydroxylation of 
different monosubstituted benzene derivatives, where 
the ratio of the isomers formed under various con- 
ditions 1s accurately determmed Agreement in the 


proportions of the hydroxylated ortho-, meia- ané-—~ 


gara-isomers should give a more rigorous test as to 
whether the same mechanism 1s operatmg in two 
different cases Applying this criterion 1+ might be 
possible to approach the problem of certain processes 
wm wmo, which may mvolve hydroxyl radicals or 
radicals of a similar nature as mtermediates. 

It has been known for about a hundred years that 
some aromatic ccmpounds are hydroxylated in the 
human and animal bedy*?, Dakin paid particular 
attention to some simuarities ketween these products 
and those obtained by the action of hydrogen peroxide 

` Haber and Willstatter™ gave the first discussion of 
the possibilities of free-radical reacticns in vsto It 
18 possible that arcmatic hydroxylation 1s capable of 
contributing to the elucidation of this problem 

However, 1+ would be very rash to conclude simply 
on the basis of the remarkable ease with which these 
reactions occur n vitro and from some qual.tative 
sumilarity of the reaction products to those of the 
corresponding metabolic processes, that identical 
reaction mechanisms are mvolved m both cases 
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D.fferent reaction paths, mvolving enzymes, might 
easily yield sumilar products without the mtervention 
of radicals. It 1s here that the quantitative approach 
might help 

In general, the positions in which a further sub- 


stituent 1s mtroduced mto an already substituted 


hi 


— 


benzene rig and the relative proportions of the 
possible isomers formed depend on the existing sub- 
stituent or substituents and the nature of the sub- 
stituting agent ‘There ıs no general agreement as to 
whether free-radical substitutmg agents should be 
subject to a directive action. If the directive action 
does not operate, all possible somers should be formed 
m the statistically appropriate ratio, that 1s, m the 
case of a monosubstituted benzene derivative, further 
substitution should yield one para-1somer for every two 
ortho and two meta formed, independently of the nature 
of the existing substituent It has also been suggested! 
that ın free-radical substitution the quimonoid 
structure of the transition state 1s of such importance 
that substitution will always be preponderantly para 
with some ortho. It 1s agreed, however, that free- 
radical substitution should be quantitatively different 
from substitution by ionic agents, and thus a quanti- 
tative mvestigation of the substitution ratios by 
Yeagents known to yield free hydroxy] radicals is 
therefore of considerable mterest 

The hydrogen-peroxide/ferrous salt reagent ıs not 
very well suited for quantitative investigations of 
this nature However, we have used this reagent as 
the basis of a quantitative comparison with the 
action of 1onizing radiations, and usmg mtrobenzene 
as the substrate we have shown that, within experi- 
mental error, the ratios of the three isomeric nitro- 
phenols formed m either of these processes are 
practically identical®.7> In this case, where the 
existing substituent is the meta-directing NO,-group, 
all three possible isomers are formed in approximately 
equal quantities, the formation of the para-isomer 
thus bemg favoured 

We have now used the method of producmg 
hydroxyl radicals by X-rays (which 1s particularly 
suited for quantitative work) to mvestigate the ratio 
of isomers in the substitution of benzoie acid and 
phenol Benzoie acid gave all three isomers m the 
ratio p o m approximately 10 5 274,74, whereas 
ın the case of phenol no meta-isomer was found, the 
ratio p o bemg approximately 2 1 in neutral 
solution, and rising to approximately 8 1 im acid or 
alkalme solutions’ We have also mvestigated m 
some detail the effect of pH. on, the substitution 
ratios All these results show that para substitution 
ig generally favoured and that the ratio of the 
isomers depends on the primary substituent ın a 
manner which 1s quantitatively different from other 
types of substitution 

To compare these results with experiments in vwo, 
reference can be made to the recent work of R T. 
Wilhams et al™ on the metabolism of aromatic 
compounds. Some of their results and those of 
Lederer ef al.1® are not mecompatible with the 
assumption of a free-radical mechanism wm vito, but 
more experimental results are needed before any 
definite conclusions can be drawn. 

Even m those cases where there 1s quantitative 
agreement in the substitution ratios, 1t 1s by no means 
proved that hydroxyl radicals are actually operative 
wm vivo. However, it would necessitate the assumption 
of transition states, which are effectively free radical 
in nature, though they may be formed on the surface 
of an enzyme, m the adsorbed state There 1s also 
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the possibility that more than one type of mechanism. 

may operate at various biological sites, and while 

dihydro-diol formation!’ may be the mode of action 

m one mechanism, at other sites free-radical substitu- 

tion may operate Preferential conjugation, rather 

than hydroxylation of mtermediates, must also be 
considered before further conclusions can be drawn 

m this important problem. 

1(a@) Bonhoeffer and Reichardt, Z phys Chem, 189, 75 (1928) 
(b) O'denberg and Rieke, J Chem Phys , 6, 169 (1938) 
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Haber, Suz Preuss Akad Wwe, 250 (1931) 

3 Haber and Weiss, Proc Roy. Soc, A, 147, 332 (1934) 
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5Dainton, Nature, 180, 268 (1947), 
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Weiss, Nature, 161, 650 (1948) (c) Loebi, Stein and Weiss, J 
Chem Soe , 2074 (1949) (d) Merz and Waters, bul , 2474 (1949) 
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CLASSIFICATION, TRANSMISSION 
AND DETECTION OF ODOURS 


SYMPOSIUM on olfaction provided the main 
item of mterest at a special general meeting of 
the Society of Cosmetic Chemists, held in the mam 
hall of the Chelsea Polytechnic, Manresa Road, 
London, S W 3, on the evening of October 20 
The subject was introduced by Dr Wilham 
McCartney, of the Iodine Educational Bureau 
Speaking on “The Mysteries of Olfaction”, Dr 
McCartney referred at some length and in very 
interesting detail to the hterary and historical 
background of the subject, which as a basis for study 
certainly dates back to the ancients’ preoccupation 
with mecense and was specifically discussed by Theo- 
phrastus in his essay on odours Throughout the 
Middle Ages mterest ın olfaction was sustained and 
later assumed considerable rmportance ın the writmgs 
of Montaigne and of Robert Boyle, who not only 
enunciated the celebrated law that bears his name 
and isolated methyl alcohol and acetone, but also 
apparently detected the odour of musk emanating 
from a decomposed heap of manure 
Passing m brief review Hippolyte Cloquet’s 
“Osphrésiologie” (1815 and 1921), Dr McCartney 
referred successively to the works of Savelev, 
Zwaardemaker, Henning, Heyninx, Parker, Régis- 
manset, Von Skramhk and others, and then to the 
more recent contributions to the subject made by 
Kenneth, Moncrieff, Sagarin, McCord, Witheridge, 
Le Magnen, Duncan and Cheesman Reference was 
also made to specialized works dealing with the sense 
of smell ın animals, culmmating in recent years with 
the valuable paper published by Walter. Olfactory 
perception among primitive peoples, the blind, and 
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specialists such as tea-tasters and wme-tasters, repre- 
sented a further approach. 

Reference was doubtless intended to the investiga- 
tions of Duncan and Cheesman ın the observation 
that “m the domain of psycho-physiology, an up-to- 
date examination of the application of the Weber— 
Fechner law to the sense of smell seems desirable”, 
m that the technique of the two workers mentioned 
1s based on the type of statistical approach directly 
derived from that law, which may be briefly set down 
in the following terms “sensation 1s proportional to 
the logarithm of the stimulus, ıt bemg necessary to 
merease the stimulus geometrically m order to 
increase the sensation arithmetically”? 

The difficulties confronting the would-be measurer 
of odour intensities and the scientific investigator of 
odour qualities were mentioned by Dr McCartney, 
who made no attempt to belittle them but neverthe- 
less stopped short of the somewhat complacent 
references of Parry and Sagarin to what the latter 
has termed “the mherent invalidity of all systems of 
odour classification” 

Dr McCartney considered that vibratory or wave 
theories of odour transmission have “overwhelming 
evidence against them” In regard to the various 
theories held by Beck and Miles, Cheesman and 
Duncan, Duranton, Guillot, Le Magnen, McCord and 
Witheridge, Moncrieff and others, he felt it ımpossıble 
that “all these theories, which are to some extent 
mutually exclusive, can stand the test of time” “In 
any case,” he concluded, “the modern theories and 
the experimental results on which they are based 
provide ample material for much fruitful discussion 
No scientific subject mvolves mysteries more pro- 
found than those of olfaction And certainly no 
subject 18 more fascinating and absorbing ” 

The next speaker, Dr G H Cheesman, confined 
most of his remarks to a deserrption of the type of 
work now being carried out on odour classification 
at the University of Reading After referring to the 
more obvious difficulties of devising a reliably 
objective, quantitative approach to the inherently 
subjective field of olfaction, he went on to emphasize 
the comparatively straightforward character of 
‘threshold’ measurements, which can not only be 
determined with the minimum subjective interference, 
but are also susceptible to the psychological technique 
of factor analysis? 

Dr D R Duncan, a former collaborator in this 
work with Dr Cheesman, and the co-inventor with 
him of an improvement on the conventional Fair— 
Wells osmoscope, then described in some detail] the 
main features of the ‘odour fatigue’ method whereby 
threshold values are determined Dr Duncan had 
previously read a paper entitled “The Perception and 
Measurement of Odour” before the British Esperanto 
Scientific Association? 

A somewhat radical departure from the domain of 
determining threshold values was represented by the 
views of the next speaker, Dr R R Matalon, of the 
Department of Colloid Science, University of Cam- 
bridge Dr Matalon harked back to the work of 
Prof Henri Devaux, which had been briefly referred 
to m the imtroductory talk by Dr McCartney 
Devaux’s experiments showed the phenomenon of 
odour transmission im visible form, as a surface-active 
effect on a bath of mercury covered with talc, the 
tale-dusted surface showing characteristic disturbance 
when subjected to the proximity of rose petals and 
other odorants‘ Dr Matalon went on to connect 
this fundamental work with the probable action of 
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odorants on the cells or ‘receptors’ of the olfactory 
nerve system It seemed to him that further basic 
research on these lines 1s an essential prerequisite to 
the objective study of odours and any acceptable 
attempt at scientific classification ee 

The final statement submitted to the symposium 
was & written contribution by Dr J H Kenneth, 
of Edinburgh, whose “Osmics The Science of Smell” 
was published ın its complete form in 1924 

The discussion started off somewhat slowly, but 
soon assumed a more interesting character—elucida- 
tion being not unmixed with critical comment and 
the statement of controversial opinions Some 
speakers supported, for example, the vibrational 
theory of odour transmission, while others appeared 
even to doubt the validity of what 1s perhaps rather 
ambiguously described as ‘odour fatigue’ The 
general feeling seemed to be ın favour, on one hand, 
of the continuance of such work as 1s currently being 
undertaken by the University of Reading and, on 
the other, of devising a new type of approach to the 
subject that would logically contimue the line of 
expermmentation first mdicated by Devaux Among 
those who jomed in the discussion were Mr Jack 
Pickthall, Mr E § Maurer, Mr D W A Wartet 
Dr A W Middleton, Mr Frank Atkins, Mr James 
Bather and the Society’s chairman, Mr F V Wells 
1See R W Moncrieff’s “The Chemical Senses”, pp 53-55 
3 See Soap, Perfumery and Cosmetics, 697 (July 1949) 
3 See Nature, March 11, p 394 
Bee Ra Moncrieff’s “The Chemistry of Perfumery Materials” 


RHEOLOGY AND THE 
CONSTITUTION OF MATERIALS 


ANNUAL CONFERENCE OF THE BRITISH 
SOCIETY OF RHEOLOGY 


HE annual conference of the British Society 
of Rheology was held at St. Patrick’s Hall, 
University of Reading, during September 28-30. The 
general title of the conference was “Rheology and 
the Constitution of Materials”, and the papers on 
this subject stimulated discussions ranging over & 
very wide range of materials from metals to polymer 
solutions. At the annuel general meeting of the 
Society, the change of name from the British 
Rheologists’ Club to the British Society of Rheology 
was sanctioned, a change which reflects the important. 
part which the Society 1s plaving both as a hnk 
between men of science from different fields of work 
m Great Britain and as a prime mover in the forma- 
tion of the International Union of Rheology The 
officers for 1950-51 are President, Dr G W Scott 
Blair, Honorary Secretary, Dr E W J. Mardles, 
Honorary Treasurer, Dr J G Oldroyd; Honorary 
Editor, Dr V W G Harrison 
The presidential address, given on September 28 
by Dr G W Scott Blair, was on “The Rheology of 
Uterme Cervical Secretions’ Dr Scott Blair out- 
lined the work which he and his colleagues have done 
on the relation of the properties of these secretions 
to the time of cestrus and the course of pregnancy 
for cows, and also similar studies made in con- 
junction with Mr A F Chft for women An emptying 
and filing capillary micro-viscometer was designed 
for this work which enabled measurements to be 
made with only 0 06 ml of secretion The original 
instrument, while giving very satisfactory results, 
was very tedious to use, and a new instrument giving 
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automatie methods will shortly be brought mto use 
A small-scale rotational viscometer was also described , 
1t has been found that the shear in this mstrument 
‘destroys the rheological properties most nearly 
related to the changes ın hormone condition of the 
animals 

The presidential address was followed by a paper 
by L Grunberg and Dr A H Nissan on “Viscosity, 
Constitution and Structure”, with A G Ward m the 
chair Mr Grunberg outlmed the history of the 
formula y = A exp(B/T) and its many variants. 
After considering the classification of hquids mto 
“normal or dispersion liquids”, “polar associated 
liquids”, “rome liquids” and “metallic hquids”, the 
main part of the paper was concerned with the 
“normal hquids”. In comparing two liquids, the need 
for choosing suitable conditions m each case was 
emphasized, and the choice of temperatures at which 
the vapour pressures are equal was justified on the 
basis of theoretical arguments A simpler method 
mvolves the comparison of viscosities af equal T JTB, 
where T 1s the temperature for the viscosity measure- 
ment and Tp 1s the boiling pomt under atmospheric 
pressure The results of the application of this 
-method to hydrocarbons and therr halogen derivatives 
were given together with conclusions derived from 
the study of Eyse/M (=RB/M), where M ıs the 
molecular weight The relation of the heat of mixing 
to viscosity data for regular solutions was also given 
A short contribution was made to the discussion by 
Dr. A Nisbet, outlmmg the theory of viscosity 
developed by Born and Green 

The opening session on September 29 consisted of 
a paper by W G Harland and W A Richardson on 
“Intrmsic Viscosity”, J G Oldroyd bemg in the 
chair Mr Richardson showed how important an 
exact statement of the procedure followed can be in 
determining the mtrmsic viscosity of solutions. He 
reviewed the many equations which have been devel- 
oped to express the concentration dependence of the 
viscosity of polymer solutions, and also the termin- 
ology which has been suggested by different authors 
Mr Richardson expressed the firm opmuon that 1 1s 
better to ensure that the terms used—specific 
viscosity, intrinsie viscosity, reduced viscosity, ete — 
should be those with the greatest chance of wide- 
spread adoption, rather than that an attempt should 
be made to ımpose a logical and rational new set of 
terms Discussion followmg the paper showed general 


“agreement with Mr Richardson’s views 


The paper by Dr F R Enrich (Brooklyn) on 
“Flow Birefrmgence. Some Results on Concentrated 
Polymer Solutions’? was, m Dr Enrich’s absence, 
read by Dr E W J Mardles A H Nissan was in 
the chair The relation of the intrinsic viscosity, 
sedimentation constant, translational diffusion con- 
stant and rotatory diffusion constant to molecular 
size, shape and molecular weight were first discussed 
The need for two measurements of this type to enable 
molecular constants to be calculated was emphasized 
Particular attention was given to the combination of 
the intrinsic viscosity with the rotatory diffusion 
constant, the latter bemg determined from the 
extinction angle, and to the relation of the results to 
molecular models for chain molecules 

In the afternoon a visit was paid to the National 
Institute for Research ın Dairymg, Shinfield, Readmg 
Dr. Scott Blair and his collaborators showed exhibits 
Ulustrating work on the rheology of cheese and 
butter, meluding the use of factorial analysis, and 
also the apparatus used for cervical secretions A film 
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was shown of the scientific study of cheese testing, 
and @ general tour of the Institute was arranged. 

The evening session was devoted to papers by Dr 
L R G Treloar on “The Structure and Properties 
of Rubber”, and by H H Macey on “The Flow of 
Clay Systems”. Dr V W G Harnson was m the 
chair. Dr Treloar reviewed the theory of rubber-hke 
elasticity and the crystallization of rubber, and 
ulustrated his paper by convinemg demonstrations 
of the various effects Mr Macey developed a 
quantitative theory of the plasticity of clay—water 
systems based on the forces of mteraction between 
the clay particles The imteraction can be represented 
by repulsive: forces which are compensated at the 
boundary by surface tension The theory ıs able to 
give both a qualitative and quantitatrve iter- 
pretation of much of the experimental results for 
plastic clay Considerable discussion followed Mr. 
Macey’s paper concerning the nature of the water 
film between the clay particles, and whether any 
structure 1s rmparted to the water by the forces from 
the clay particle surface over distances of more than 
a few molecular diameters 

The morning session of September 30 was devoted 
to the rheology of metals, with Prof M Remer 
(Haifa Technical College) ın the chair The first 
paper, “The Role of Structural Discontinuities in 
Crystal Plasticity’, was given by K E Puttick and 
M W Thrmg Emphasis was placed on the import- 
ance of the rate of stram ın measurements of yield 
of metal The theories explainmg yield in terms of 
dislocations were described and related to the exper- 
mental results P Feltham m his paper, “Trends in 
the Rheology of Metals at High Temperatures”, 
stressed the dangers of approaching so complex a 
field from a narrow or mechanistic point of view 
This was shown to lead to a divorce between ‘pure’ 
physical studies, suited to the academic worker, and 
‘applied’ metallurgical studies which are left to the 
works laboratory These considerations were illus- 
trated by the melastic behaviour of metals at high 
temperatures Anan G. Warp 


THE AGRICULTURAL AND 

HORTICULTURAL RESEARCH 

STATION, LONG ASHTON 
ANNUAL REPORT FOR 1948 


r[T°HE University of Bristol Agricultural and 

Horticultural Research Station, at Long Ashton, 
maimtains its tradition of balanced practical research 
mto problems of frurt growmg and fruit products 
In its annual report for 1948*, Dr L C Luckwil) 
reports that alpha-naphthalene acetic acid (5 ppm), 
2 4 dichlorophenoxy-acetic acid (1 ppm) and 
indolyl-acetic acid (5 ppm) all reduced fruit-set 
without causing damage to the fohage These sub- 
stances were applied as sprays shortly after the time 
of full blossom, and are designed to contro] super- 
abundant fruitmg, with subsequent abscission and 
loss of too much frut Dr Luckwill has also studied 
the ecology of orchard cover crops, finding that 
rye-grass and clover mrxtures tend to be replaced by 
creepmg bent ‘The last-mentioned grass, however, is 
itself good for the purpose. C Bould, J A H Tol- 


* University of Bmstol Annual Report of the Agricultural and 
Horticultural Research Station (the National Frut and Cider In- 
atitute), Long Ashton, Bnstol, 1948 Pp 250 (Bristol The 
University, 1949 ) 
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hurst and R M Jarrett have mvestigated the effect 
of cover crops on fruit-treé nutrition, findmg they 
had little effect on yield and girth mecrease, but 
lowered the nitrogen content of fohage, as compared 
with clean cultivation © Bould and J Tolhurst 
bring further evidence that magnesium deficiency of 
fruit trees can be cured effectively by three or four 
fohage sprays of 2 per cent magnesium sulphate 

Prof T Wallace, director of Long Ashton Research 
Station, leads a group of workers on problems of 
plant nutrition, the present papers dealmg mamly 
with the effects of farmyard manure on potatoes 
(with E Catlow) E J Hewitt has an imterestmg 
paper on the resolution of factors m soil acidity, 
discussing the relative effects of alummrum and 
manganese toxicities The same worker reports on 
iron deficiency and (with E W Jones) on molyb- 
denum deficiency. 

Dithiocarbamates, organic mercurials, substituted 
quinols and glyoxalidme derivatives have been sug- 


gested as alternatives to lme sulphur spray for the, 


control of plant diseases These are described in a 
short paper by R W Marsh, glyoxalidine seemed 
to give the most promismg results The proper healing 
of wounds ıs an rmportant factor ın plant pathology 
S H Crowdy has studied the effect of organic 
chemicals on the process, and makes the suggestion 
that the melusion of plant growth substance ın wound 
dressings may have advantages Some promising 
results on the control of brown rot of fruts by 
spraying with phenyl mercury chloride are reported 
by R J.W Byrde The insecticide DDT has attamed 
such popularity that ıb ıs natural to investigate the 
toxic properties of its analogues ‘This ıs bemg done 
by S H Bennett, H Martm, A Stringer and D 
‘Woodcock, who issue a progress report 

A former director of the Station, Prof B T P 
Barker, contributes a paper on ‘ceder sickness’, 
finding at least three different bacteria which can 
cause ıt S W Challinor and L F Burroughs con- 
tribute two papers dealing with the role of nitrogen 
in fermentation, as part of a fundamental study of 
the chemistry of cider As another part of the mquiry 
into cider-making processes, Margaret E Kieser, A 
Pollard and Audrey M Stone report on the pectose 
activity of some apple varieties The brownmg of 
processed pears can be avoided by quick processing, 
to attam temperatures which mactivate the enzymes 
(Dilys James and Alice Crang) 

The research at Long Ashton 1s thus a welcome 
blend of fundamental and applied studies, and the 
report itself ıs mformative It 1s now edited by G T 
Spmks, who is to be congratulated on the mam- 
tenance of its high standard of production 


HIGH-TEMPERATURE ADIABATIC 
CALORIMETRIC MEASUREMENTS 
OF THE TRANSITION METALS 


HE advantage of adiabatic calorimetry 1s that ıt 

allows specific heats to be measured directly over 
small temperature intervals and thus to obtaim 
details of the variation of specific heat with tem- 
perature Until recently, however, because of the 
difficulties of adequate thermal msulation at high 
temperatures, accurate work with adiabatic éalori- 
meters was not possible at temperatures above 
-00° C Further, the atomic heats of metals ın the 
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transition group, chromium to mekel, are of con- 
siderable theoretical interest, but rehable data at 
ligh temperatures exist for iron and nickel only 
Two papers which appeared ın the January issue of 
the Canadian Journal of Research’ are therefore of 
considerable interest In the first, a description ıs 
given by L D Armstrong of the construction of a 
new high-temperature adiabatic calorimeter which, 
by making use of special techniques developed pre- 
viously for the measurement of thermal conductivities 
at high temperatures’, can be used for making reliable 
determinations of specific heats up to 800° C 

The specimen, either a machined cone of sold 


-metal or in the form of a powder or loose pieces 


packed firmly together, fits into a copper contamer, 
and the specimen and contamer are electrically 
heated The surrounding copper radiation jacket, 
which ıs mamtamed at a temperature as close as 
possible to that of the contamer, is supported inside 
an electrical furnace which can be evacuated or filled 
with an mert gas Temperatures are measured by 
thermocouples The heat capacity of the empty 
calorimeter ıs determined by two series of measure- 
ments one with the calorimeter empty, and the 
other with the calorimeter filled with the standard ` 
material, aluminium oxide in the form of synthetic 
sapphire, the specific heat of which is known accur- 
ately from the work of D © Gmnngs and R J 
Corrucemi? It ıs claimed that specific heat values 
derived from a smoothed specific heat/temperature 
curve obtamed from measurements made with the 
adiabatic calorimeter are correct to within I per cent 

In the second paper, measurements of the specific 
heats of chromium, manganese and cobalt made with 
the adiabatic calorimeter are described by L D 
Armstrong and H Grayson-Smith The chromum 
used was ın the form of electrolytic flakes and was 
99 9 per cent pure The atomie heat of chromium is 
regular from 0 to 800° C, increasing steadily above 
100° C to values considerably in excess of the 
classical value 3R For manganese, ın the form of 
electrolytic nodules and of 99 99 per cent purity but 
slightly discoloured by surface oxidation, the measure- 
ments show that the atomic heat ıs quite regular 
from 0 to 700° C with values considerably greater 
than 3R At 717° C the transition from the «- to 
the 8-phase takes place sharply with a latent heat of 
Supercooling oceurs on cooling from 
the B- to the -phase Except for the mterval 447) 
478° C , where cobalt changes its structure on heatmg 
from hexagonal close-packed to face-centred eubie, the 
atomic heat increases regularly The heat of transrtion 
was estimated to be 60 cal /mol approximately 

The experimental values are used for a theoretical 
discussion of the atomic heats of the transition metals, 
all of which are considerably greater than 3R at high 
temperatures The excess specific heats of the ferro- 
magnetic substances cobalt and nickel can be 
accounted for by the ferromagnetism and the con- 
duction electrons For chromium and manganese, 
after allowance ıs made for the conduction electrons, 
there ıs still a large residual excess specific heat 
indicating some unknown source of mternal energy, 
attrıbuted tentatively to antiferromagnetism It 1s 
suggested that the two metals may have antıferro- 
magnetic Curie points at temperatures above 800° C , 
but there is little evidence at present to support such 
a proposal 
1 Canadian J Res , 28A, 44 and 51 (1950) 
2 Canadian J Res , 25A, 357 (1947) 
3J Res Nat Bur Standards, 88, 583 (1947) 
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The Helium-3 Problem of the 
Atmosphere 


Ix a communication n the Zertschrfi fur Natur- 
forschung of August 2, 1950, we have reported our 
attempts to prove the presence of tritrum (H) m 
the atmosphere The free atmospheric hydiogen, 
which 1s found in the air in a concentration of 5 X 1077, 
was burned with copper oxide out of the helrum-— neon 
fraction of an air-liquefaction plant The water was 
electrolysed down to one-fortieth of 1ts volume in 
order to enrich the tritium twenty times The 
tritium-containing hydrogen of the enriched water 
was used to make ethane, the activity of which 
could easily be exammed According to our measure- 
ments, about one mole of elementary tmtm is 
present m the whole dry atmosphere of the earth, 
or one atom of tritium in 10 cm? of ar Evidently 

~this tntium has been produced by nuclear fission 
in the uppe: layers of the atmosphere, and did not 
take part m the atmospheric water circulation, but 
has remained elementary hydrogen 

Now ıt ıs possible to compare the amount of 
hehum-3 found m the earth’s atmosphere with that 
produced in the course of the earth’s history by 
trituum, which has a half-life of 12 years, breaking 
down to helum-3 For this purpose it 1s necessary to 
have a precise total balance for the tritium We have, 
indeed, determined the amount of tritium im the free 
hydrogen of dry air, but ıt ıs to be expected that 
a much higher amount of trtum will take part 
in the water circulation of the atmosphere On 
one hand this amount can be estimated from kmetic 
relations and the distribution of the cosmic radiation 
intensity , on the other hand, the measurements of 
Willard F Libby (Chicago) and A V Grosse (Temple 
University), published in Tıme of September 25, 
1950, give the concentration of tritium in rain water 
as 10°78, from which follows the interesting result that 
there 1s an enrichment of about 10,000 in atmospheric 
hydrogen compared with ram water 

If the intensity of the cosmic radiation has always 
been the same as now, and taking 3 6 x 10° years 
for the age of the earth, there should be 2 x 10? 
atoms of helium-3 in 1 cm? of aw under normal 
conditions, 1f only the ttum in the free hydrogen 
of the dry atmosphere ıs taken into account. In 
fact, there are 1 5 x 108 atoms of helrum-3 ın 1 em € 
of ar It is obvious that this estimated concentra- 
tion of heltum-3 ıs only one-eighth of that really 
found 

However, the cosmic radiation may have produced 
primarily as much helium-3 as tritrum , furthermore, 
a large part of the trtum has certainly come mto 
the water circulation With an assumed mean 
annual rainfall of 18 cm, averaged over the whole 
earth, and a concentration of tritium of 10718, as 
measured by Libby and Grosse, the estimated figure 
for the concentration of helium-3 should rise to 
about 5 x 10° pan bie 3 In this case most of the 
helium-3 must have left the earth 

By measurmg the concentration of tritium in 
several samples of C,D, prepared from heavy water, 
we hope to get a fairly accurate value for the tritium 
content of the whole earth, which would form a 
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necessary base for discussing the problem of the loss 
of helum-3 from the atmosphere 
PauL HARTECK 
VOLKERT FALTINGS 
Institut fur physikalische Chemie, 
Universitat, Hamburg 
Sept 30 


Alpha-Particle Scintillations in Organic 
Compounds 


THE papers? previously published on organic 
lummescent materials do not enable a direct and 
reliable comparison of thew conversion efficiencies 
(conversion of meident radiation energy mto hght 
energy) to be made ‘This ıs so because different 
types of photomultiphers have been used and not all 
the compounds have been investigated with similar 
radiation Further, the results reported are not 
consistent Most of the materials previously used 
have been re-mvestigated m this laboratory under 
the same conditions in each case and their efficiencies 
as scmtillation counters assessed The effective use 
of a fluorescent material depends on the spectral 
response of the photomultipher and on the wave- 
length of the hght emitted when a scintillation takes 
place The results presented are therefore of additional 
interest, as RCA 931 type photomultiphers were used 
to obtain the major part of the information available 
in the literature, whereas the results given here were 
obtained with an HMI 5311 photomultipher which 
has a different response In addition, matenals not 
so far reported on have been mvestigated 

Results obtamed with «-particles seem to provide 
the most satisfactory basis of comparison Integral 
bias curves have been obtained using «-particles 
(6 04 and 8 72 MeV ) fiom thorium C and C’ This 
procedure has the further advantage that thin erystals 
with an area of one or two square millimetres are 
adequate The crystals chosen were as thin as 
possible, consistent with stopping all the «-particles 
In this way, the 8- and y-ray background was kept 
toammimum Results were considered reliable only 
if the mtegral bias curve showed two «-particle 
groups indicating complete stoppage of the lower 
group, which could therefore be used for comparing 
the performances of the compounds 

To ensure that measurements of this type shall~be 
rehable, ıt 18 necessary to pay particular attention 
to the purity of the samples? As only a few small 
crystals were required, ıt was possible to obtain a 
good deal of purification by recrystallization from 
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Integral bias curves for organic phosphorus using a-particles 

from thorium C and C’ (1) anthracene, (2) naphthalene, 

(3) echrysene, (4) 14 dipheny! putadiene, (5) 22° dinaphthyl, 
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organic solvents Repeated recrystallization enabled 
the purity to be checked by observing the pulse- 
heights obtained with crystals from successive 
samples, but, of course, one cannot be certain that 
all impurities have been elimmated 

The bias value, corresponding to the lower a- 
particle group obtamed from an mtegral bias curve 
for each substance, has been used to sort the materials 
mto the three groups shown m the accompanying 
table The curves shown are mtegral bias curves 
for the substances tabulated m groups 1 and 2 The 
relative heights of these curves have no significance 
as each curve was obtained with a different counting- 
rate 


RELATIVE EFFICILNCIES OF ORGANIC PHOSPHORS 





mv 50 volts rw 30 volts < 20 volts | 
ncn =} 
Anthracene | Stilbene Pyrene H 
2% Dimaphthyl* Phenanthrene 
Acenaphthene 
Chrysene* Fluorene 
1 4 Dipheny! butadiene* Dibenzyl 
Anthraniliec acid 
Naphthalene Fluoranthene* 
+~l1percentanthracene | 1 2 Benzanthracene 
Diphenyl 
Triphenyl methane 





| See IO ors ESNA ETE 
* Not previously reported 





The followmg pomts are of mterest 

(1) When scintillations are caused by thorrum-C 
a-particles, the pulse-height obtained from anthracene 
is about twice that obtamed using the materials ın 
group 2 The ratio of 2.1 for the pulse-heights from 
anthracene and stilbene 1s m agreement with the 
results of Harding et al? 

(2) The five materials in group 2 are about equally 
effective The three materials not previously reported 
may merit further investigation to obtam mformation 
on the effect of rigorous purification, decay time, 
ease of crystallization, etc 

(3) None of the substances ın Group 3 1s effective 
In particular dibenzyl‘, which has been reported as 
a useful phosphor, has a very poar performance when 
it ws used with the HMI photomultipher Koski 
and Thomas‘ have also found that this substance 1s 
poor when used with RCA 931A type photo- 
multiphers 

(4) All the compounds previously reported are 
included ın the table with the exception of phenyl 
benzal glyoxalidine1, terphenyl‘ and dıphenyl- 
acotylene®}* We have been unable to obtain these 
substances The first has been reported as poor, and 
1ts omission 1s not serious Duphenylacetylene has 
been reported as good®.*, and its omission is unfortu- 
nate. 

We wish to thank Messrs Petrocarbon, Ltd., for 
supplying many of the chemicals used in this work 

B COLLWNGE 
E J Rossiys 
Nuclear Physics Research Laboratories, 


Liverpool 
“ Aug 30 
1 Gittings, H T , Taschek, R F, Ronno, A R, Jones, E, and 


Masilun, W 1; Phys ” Rev, 75, 205 (od 9) 
2 irune, W J, and Sangster, R C, Phys Rev, 75, 1460 (1949) 
3? Kallman, H , Phys Rev, 75, 623 (1949) 


7 Hoftadtar, R , Liebson, S H, and Elhot, J O , Phys Rev, 78, 81 


* Koski, W S, and Thomas, © O , Phys Rev , 76, 308 (1949) 


*Rayinous, g F, Elhot, J O, and Liebson, S H, Phys Rev, 77, 


2 Harting, G N , Flowers, B H , and Eppstein, J S , Nature, 163, 990 


NATURE 


= ee . 
December 30, 1950 vol ibb 


Gallium Anisotropy and Crystal Structure 


An earher communication! directed attention to 
the ease with which single crystals of gallum could 
be produced and to the highly anisotropic properties 


of the specimens so obtamed The room temperature~ 


electrical conductivities as determined for the three 
mutually perpendicular axial directions were ın the 
ratios of ] 32 7, and the corresponding expansion 
coefficients were m the ratios of 1 07 19 At 
that time, the axial directions had been related to 
the geometrical form and positioning of the seed 
crystal used when growing the specimens The seed 
crystal had the symmetrical pyramidal form which 
is characteristic of crystals formed from liquid 
gallum when cooled to some 10° C below the normal 
melting pomt The axial direction givmg the low 
conductivity had been found to comeide with the 
geometrical axis passing through the well-defined 
erystal pomt, while the other two axial directions 
comeided with the diagonals of the approximately 
square base of the pyramid 

An X-ray examination of the gallium seed crystal 
has now been made by Mr E A Calan, of the 
Metallurgy Division of this Laboratory Back re- 


flexion Laue patterns produced with the beare-~ 


directed along the pyramid axis of the specimen 
showed elements of four-fold symmetry, confirming 
that the crystallographic pseudo-four-fold axis was 
within about 1° of the geometrical axis of the crystal 
This mdicates that the c-axis ıs parallel to the 
pyramid axis From further consideration of the 
angles between the plane normals corresponding to 
the Laue reflexions and the systematic mussing 
spectra, 1b was possible to identify the a- and b-axes 
and to show that their directions comeided with the 
diagonals of the pyramid base, and thus with the 
other two conductivity axes 

From subsequent measurements of the electrical 
conductivity of single-crystal rods grown from this 
crystal in the identified a and b axial directions, it 
has been found that the good conducting direction 
comeides with that of the b-axis Thus the axial 
directions designated as 1, 2 and 3 m Table 1 of the 
earher communication! are now identified as con- 
formmg to the c-, a- and b-axes of the gallium 
crystallographic structure Thus, ıt ıs for thec a b 
axes that the conductivities are in the ratio of 
1 32 7, and the expansion coefficients ın the ratio 
of 1 07 19 

According to Bradley?, 
occupy an orthorhombic cell The dimensions, 
obtamed by converting from the kX-units origimally 
used, area = 4 §5258A,b=456198A,c=7 6602A 
The space-group 1s V4! and the atomic co-ordinates 
are (m, 0, p) (m + 4, 4, p) (m + 4, z p) (m, 0, p) 
(m 4, p_+ 4) (m + 4, 0,9 + 4) (m + 43,0, 9 + 4) 
(m, 4, p + 4, where m = 00785 + 0 0005 and 
p = 0 1525 + 0 0005 

It will be seen that the lowest conductivity oceurs 
for the direction having the greatest lattice spacing , 
but ıt seems probable that the large (2 2-fold) mcrease 
in conductrvity between the a- and b-directions 1s 
due to some other cause than a decrease of about 
6 parts in 4,500 in the lattice spacing 

There may be some significance ın Laves’s® sugges- 
tion that the closest pairs of atoms form Ga, molecules 
This would reduce the structure to four such mole- 
cules per cell, lying symmetrically ın the a-c plane 
at angles of + 17° (approximately) to the c-axis, the 
spacing of these molecular planes bemg b/2 On this 


eight atoms of gallum 
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basis, the good conductivity axis would be normal 
to the molecular plane, while the mntermediate and 
low conductivity axes would be m this plane with 
the molecules aligned at angles of approximately 


m + 73° and + 17° to the respective conductivity 


axes 

The work, which ıs bemg contmued, forms part 
of the research programme of the National Physical 
Laboratory and the above account 1s published by 
permission of the Director of the Laboratory 

R W POWELL 
Physies Division, 
National Physical Laboratory, 
Teddington, Middlesex 
July 17 

t Powell, R W , Nature, 164, 153 (1949) 
31 Bradley, A J, Z Kristall, 91, 302 (1935) 
? Laves, F, Z Kristall , 84, 293 (1933) 





Combustion of Fuel Droplets 


WE were very much interested m Mr G A E 
Godsave’s letter! on the combustion of fuel droplets, 
for we also have been studying the same subject 

™ We have measured the time of burning of droplets 
suspended at the end of a.silica filament or metallic 
wire by a photographic method m still ar The tme 
of burning, T, 1s found to be directly proportional 
to the square of the intial diameter of the droplet, 
do, over the range of drop-size investigated (approxi- 
mately 13-0 3 mm) ‘This 1s exactly the same as 
saying that the burning-rate 1s directly proportional 
to the diameter, d, of the drop at any mstant, which 
is the result obtamed ın Godsave’s experiment 

We can compare the life of droplets of various 
lands of fuel by means of the relation Tjd? (which 
we call the specific burning-tume) When using the 
platinum wire m our experiment, it was found that 
the burning-time was considerably shortened This 
may be due to catalytic combustion 

We propose to give a detailed account of our work 
m the Transactions of the Society of Mechanacal 
Engineers, Japan. 

SENOHIRO KUMAGAI 
Hros Isopa 


Department of Mechanical Engineering, 
Faculty of Engineering, 
Umversity, Tokyo 
Aug 25 

1 Nature, 164, 708 (1949) 


Ir ıs of interest to find that Drs Kumagai and 
Isoda’s results are m agreement with the earlier 
measurements at the National Gas Turbine Establish- 
ment The constant T/d,? they refer to as the specific 
burning-time ıs the mverse of a quantity referred 
to m the work at the National Gas Turbme 
Establishment as the evaporation constant 4 In 
the case of liquid fuel drops, the latter concept is 
perhaps of more general significance, as ıb can be 
applied to evaporation under both non-burning and 
burning conditions In the low-temperature case the 
evaporation-rate is determined by diffusion processes, 
and m the high-temperature case the evaporation- 
rate ıs determined by heat transfer processes In 
both cases experuments have shown that the mass 
evaporation-rate 1s proportional to the first power 
of the radius of the drop Hence in both cases T'/d,? 
1s constant, and may be convemently referred to 
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m the general case as the specific lhfetime of the 
dro 

Without further details, ıt would appear that the 
suggestion of Kumagai: and Isoda that catalytic 
effects are of umportance in the case of suspension 
on a platinum wire 1s unlikely The investigations 
at the National Gas Turbine Establishment of the 
mechanism of the combustion of single drops of quid 
fuel (m which all the combustion reactions occur m 
the vapour phase) have emphasized that the heat 
transfer to the drop ıs the dommant factor determin- 
ing its hfe This bemg so, a platinum wire suspension 
(which presumably through geometric necessity would 
pass through the flame surrounding the drop) would 
increase the heat transfer of the drop, and hence 
would decrease its life as compared to the case of 
suspension on a silica filament 

G A E GopsavEe 


National Gas Turbine Estabhshment, à 
Mmıstry of Supply 
Nov 7 


Thermal Conductivity of Barium Strontium 
Oxide 


ONLY two values of the thermal conductivity of 
barum strontium oxide have been published 
0 00034 cal deg“! em ~! sec “! obtained by Clausing 
and Ludwig?, and 0 000123-0 0013 cal deg ~! em ~ 
sec ~! by Pata: and Tomaschek?, Hamaker? pointed 
out, however, that the methods employed by these 
workers were open to objections, since they depended 
on optical pyrometric measurements made on coated 
cathodes, and no allowance was made for the semi- 
transparency of the coating 





A method based on Lees’s disk has been developed 
to overcome these objections The assembly, shown 
m the accompanying diagram, consisted of three 
nickel disks, 1 in diameter and 4, 4, and ın wide 
respectively The centre -m disk contained an 
alundum-covered, molybdenum-strip heater closed 
in by the lower disk Barium strontium carbonate 
was sprayed on the top of the centre piece and the 
top disk pressed on to ıt Thermocouples welded to 
the nickel were used for measuring the temperature- 
drop across the coating, and leads permitted the 
passage of current through it for activation purposes 
The whole block, supported on a ceramic tube, was 
erected in & continuously pumped demountable bulb, 
and the carbonate decomposed by heating the block 
to 950°C by a high-frequency col After cooling, 
the heater was switched on, and thermocouple read- 
mgs taken when a steady state had been reached 
Smee coatmgs of the order 50-200). were used, the 
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heat losses at the edges could be neglected and thus 
the heat conducted through the coating was equated 
with the heat lost by the top disk The latter was 
computed from total emittance values measured as a 
subsidiary experiment on similar nickel made up nto 
tubes 

If the temperatures of the centre and top disks are 
T, and 7, respectively, then 


a lpoT,” = Ak(T, — T,)/4, 


where .1, 1s surface area of top disk, A; 1s area of 
coating, d ıs thickness of coating; k 1s thermal 
conductivity of coatmg, lr 1s total emittance of 
the mekel, o 1s Stefan’s radiation constant, n 18 a 
constant (~4) Ig and n were found by the sub- 
sidiary experiment 

Preliminary results have shown values of 1-5 x 16€ 
cal deg ~ cm ™ sec ™ at 1,000° K , increasing slightly 
with temperature 

The results appear independent of the compression 
of the original carbonate, and of the state of activation 
of the oxide 

The low order of these values agrees with those 
obtained by Aberdeen and Laby‘ for other powders 
in vacuum, and fits ın with the theory of heat con- 
duction in powders proposed by Smoluchowsk:5 
Further vestigations are ın progress 

I wish to thank Dr J. A M van Moll and the 
directors of Philips Electrical, Ltd , for permission to 
publish this communication 

G F Weston 
Material Research Laboratory, 
Phılıps Electrical, Ltd , 
Mitcham Junction, 
Surrey 
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? Hamaker, H C, Philips Research Reports, 2, 55, 103, 420 (1947) 
t Aberdeen, J, and Laby, T H, Proc Roy Soc, A, 118, 459 (1927) 
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Chromosome Alteration and Tumour 
Inhibition by Nitrogen Mustards: the 
Hypothesis of Cross-linking Alkylation 


Tum hypothesis has been advanced that the 
‘radiomimetic’ activity of nitrogen mustards depends 
on the presence of two reactive groups ın the mustard 
molecule It has been further suggested that chromo- 
some bridgmg and breakage, which result from treat- 
ment of proliferating cells with mustards, are a 
direct consequence of interchromatid cross-linkage 
by single polyalkylating molecules? Such a mech- 
anism of chromosomal damage could be considered 
as a plausible explanation of the effective actions of 
nitrogen mustards and certam other polyfunctional 
molecules, such as polyethylenmmmes and diepoxides, 
against mammalan tumours However, recent 
studies of a number of monofunctional compounds 
related ın structure to nitrogen mustards and dı- 
epoxides raise some questions concerning the validity 
of these generalizations 

Structural alterations m chromosomes resembling 
those produced by polyfunctional nitrogen mustards 
ean be readily obtamed in proliferative cells treated 
with monofunctional compounds In one set of ex- 
permments, root tips of Alum cepa were exposed to 
solutions of two agents with more than one reactive 
group per molecule, namely, methyl-bzs(2-chlorethy])- 
amme and 2,4 6-tris(ethylenimino)-s-triazine (I), 
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they were also treated with various agents with but 
one alkylating ethylenimino group per molecule, for 
example, 2-ethylenimino-4,6-dimethoxy-s-triazine (IT) 
and ethylenimine itself The former two agents were 
used ın concentrations of 1 0, 0 1 and 0 0l mM /litre 
The last two agents were used m the same con- 
centrations and at 100 miM/litre Exposure was 
for one-half hour, after which the bulbs and roots 
were washed and returned to fresh tap-water Feulgen 
squash preparations were made of roots fixed at 
intervals during four or five days after exposure. 

All agents caused chromosome breaks After 
methy1-bzs(2-chlorethyl)-amime, an initial period of _ 
mitotic inhibition was followed by thé occurrence of 
mitotic figures showing anaphase bridges and chromo- 
some fragments ın highest frequency on the third 
and fourth days Most abnormal anaphases were 
seen in roots treated with 0 1 and 0 01 mM/ltre of 
this compound After (I), abnormal anaphases were 
noted less frequently than after methyl-brs(2-chlor- 
ethyl)-amine, and the most effective concentrations 
were 10 and01mM/litre The monoethylenzmine 
agent (II) caused less mitotic inhibition than the two 
previous agents but apparently more chromosome 
breakage All four concentrations were very effective 
Ethylenimine ın concentrations of 10 0-0 01 mM/hitre 
caused chromosome breaks ın considerable frequency , 
but ıt was not until the fifth day that they were 
much ın evidence, because a prolonged mitotic 
inhibition had first to be overcome Representative 
abnormal anaphases observed after treatment with 
these agents are illustrated ın Figs 1-4 

Tissue cultures of mouse embryonic skm and 
Crocker mouse sarcoma 180 were also used for demon- 
strating the effectiveness of monofunctional agents in 
causing structural chromosome changes Glycidol 
(2,3-epoxy-1-propanol) and ethylenimine ın fractional 
millimolar concentrations were found, two days after~ 
exposure, to elicit anaphasic bridges and chromosome 
fragments at levels higher than their low normal 
frequency ın the cultured mouse cells 

The capacity of the above monofunctional deriva- 
tives to damage proliferatmg cells 1s not lmuited to 
effects which can be elicited solely ın vitro Indeed, 
compound (II), other monoethylenmmune derivatives, 
and ethylenimine itself, when administered mtra- 
peritoneally to rats, have been found to disturb 
hematopoiesis and to give rise to pancytopenia m a 
manner resembling the well-known effects of mustards. 
Of great imterest has been the observation that 
aberrant anaphases appear in the bone marrow of 
rats 72 hr after administration of sublethal, though 
leucopenic, doses of (II) and other monoethylenimine 
derivatives Myelocytes and metamyelocytes which 
exhibit the aberrant anaphases contam well-defined 
chromosome bridges and acentrie fragments In 
addition to its mustard-hke effects ın normal 
hematopoietic tissues, compound (II) has been 
shown to mhıbıt in mice the growth of transplanted 
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Cells at anaphase of mitosis from Alium cepa root-ttp preparations Acetic-alcohol and Feulgen {x 1,455) 


(1) Anaphase showing one chromosome bridge and two fragments, 92 hr after a half-hour exposure to 0 1 mMJhtre 2,4,6-tris(ethylen- 


um) no)-s-friazine 
ethylenimino-4,6-dimethovy-s-triazine 


cthylenimine (4) Late anaphase with several bridges, 


(2) Anaphase with one dicentric bridge and fragment, 23 hr after half-hour exposure to 01 mMf/ltre 2- 
(3) Anaphase with prdge and small fragment, 72 br after half-hour exposure to 0 1 mM/htre 


r half-hour exposure to 10 mW/ltre ethylenimine, two vers 


small fragments were noted near the bridges 


sarcoma 180 and to cause a rapid fall to subnormal 
levels of the high leukocyte count characteristic of 
the advanced stage of leukemia Ak4 

Tt 1s clear that the monofunctional agents described 
above cannot elicit ‘radiommmetie’ effects in chromo- 
somes and proliferating cells by a mechanism ım- 
volving ‘cross-linking’ alkylation ‘Nevertheless, these 
agents contain reactive groups sumular to those present 
ım polyethylenumines such as (I), diepoxides, and the 
ethylenimonium transformation products of nitrogen 
mustards The role of the ethylenimonium moieties 
in. the biological actions of the nitrogen mustards 1s 
well known (see review, ref 3) The ‘radiomimetic’ 
effects of diepoxides have recently been described?, 
and, ın addition, mustard-like actions of polyethyl- 
enımmes, such as (I), have been reported ın normal 
and tumour-bearmg maramals*-* 

It 1s recognized that the results reported here do 
not negate the possibilty that the polyfunctional 
alkylating agents may effect ‘radiomimetic’ action 
through a eross-lmkage of vital fibrous molecules 
Nevertheless, 14 appears more reasonable to consider 
the radiation-hke activity of the compounds under 
discussion to be related to the possession of molecular 
configurations with similar chemical properties, 
namely, unstable 3-membered heterocyelic 1adicals 
We are not aware at the moment of any molecular 
class having the ‘radiommetic’ activity of nitrogen 
mustards both n vitro and wm vivo, which does not 

. contain this configuration either in the parent com- 
pound or in some active transformation product 
Against this tentative generalization may be raised 
the reported failure to demonstrate ethylentmonium 
moieties as mtermediates in the reactions of the 
‘radiomumetic’ N,N-b1s(2-chloroalkyl) arylamines! 
However, ıt should be noted that N-phenyl-ethyl- 
enimine has been prepared synthetically® Thus the 
existence of N-aryl ethylenumonium transformation 
products appears possible, although such dez1vatives 
of weakly basic aromatic amimes might be expected 
to be unstable and difficult to detect’. 

We wish to acknowledge support of part of the 
work reported herem by grants from the National 
Cancer Institute, US Pubhe Health Service, from 
the American Cancer Society, from the Damon 
Runyon Memomal Fund, and from the Elsa U 
“Pardee Fund We also wish to express our mdebted- 
ness to Dr M L Crossley, Dr. R P Parker, jun, 
and their associates m the American Cyanamid Co 
for generous supphea of the ethylenrmime and 
ethylenepoxy derivatives used m the present work, 


and our appreciation to Dr J H Paden of the same 
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In the foregomg communication, attention 1s 
directed to the ability of certain monofunctional 
alkylating agents to produce chromosome damage 
and mhibition of tumour growth. Similar cytological 
observations have been made in this Institute? 

Thus, ın addition to ethylene imine and ethylene 
oxide, analogues of the sulphur and nitrogen mustards, 
namely, ethyl 2-chlorethyl sulphide and 2-chloroethy! 
dimmethylamine, are able to produce chromosome 
breakage ın plant material However, as has been 
found in animal experiments by Philips’, the effect 
is elicited only by concentrations some fifty times 
that required of bifunctional analogues Doses of 
the same order as used in the case of bifunctional 
compounds have proved to exert no measurable 
effect upon the growth-rate of the Waller caremomaë 
Ethylene oxide has also been shown by Rapoport* 
and by Bırdë to be mutagenic for Drosophila, and 
Rapoport has also established the mutagenic activity 
of ethylene ımını € It ıs therefore apparent that, while 
monofunctional compounds do produce effects which 
are simuar to those produced by the ‘mustards’, they 
are less effective ın this respect than difunctional 
compounds of hke chemical character 
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In the course of work by our colleague, G M 
Timmis, on other types of polyfunctional com- 
pound (which will shortly be published) it was 
found that 1 4-bs-methanesulphonoxybutano 
CH, SO, O (CH,), O SO, CH, mhibited the growth 
of sarcoma 180 and produced typical radiomimetic 
effects in the blood and bone-marrow, also one of 
us (A L ) has found that dimethyl sulphate produces 
chromosome breakage ın plant material Now these 
compounds cannot form three-membered rings, but 
they can react by a carbonium ion mechanism, as 
also can epoxides, ethylene umines and the sulphur 
and nitrogen mustards The ability to produce 
carbonium ions 1s thus a more general feature of this 
group of radiomiumetic agents than the ability to 
produce a compound contamıng an unstable three- 
membered ring system 

This subject will be dealt with more fully m future 
publications 

~ A LOVELESS 
W C J Ross 
Chester Beatty Research Institute, 
Royal Cancer Hospital, 
Fulham Road, 
London, SW 3 
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Identification of the Gene for Maltose 
Fermentation in Saccharomyces Italicus 


In 1949, Gilliland! established the fact that only 
one gene for maltose fermentation is present mn 
Saccharomyces Italicus He crossed this species with 
S Chevalerz, which is unable to ferment maltose and 
15 therefore of the recessive formula mm, and obtamed 
a hybrid Mm All the 4-spered ascı isolated from 
this interspecific hybrid yielded two fermenters to 
two non-fermenters of maltose 

We have found? that S cerevisie (type Yeast 
Foam) contains three polymeric genes for maltose 
fermentation, Mı M,a and M, By crossing S 
cerevisiee with the recessive S Chevalerz, we obtained. 
a triple heterozygote, and we succeeded m isolating 
genotypes possessing M, alone, M, alone and M, 
alone In addition, we obtamed through spontaneous 
mutation, as well as mutation induced by Rontgen 
rays, a fourth M-gene which we have called M, These 
four M-genes are inherited undependently of one 
another 

By spore-crossing S Italicus with Mı, Ma, M, and 
M, yeast types, we have now established that the 
M-gene ın S Italicus is M, The crossing between 
an M,-type and S Italkeus yielded a hybrid from 
which eighty spores were isolated The subsequent 
eighty single-spore cultures all fermented maltose 
Extensive tetrad analyses were not posstble with 
this material, since the hybrid, hke S Itaheus, 
produced almost exclusively 2-spored asci on gypsum 

It was to be expected that each of the hybrids 
obtamed by spore crossings between S Jialicus and 
the Ma M, and M, ivpes would be doubly hetero- 
zygotic, MMM Mo, Mm, Mm, and Mm, M Ma 
respectively This proved to be the case, as is evident 
from the following segregation ratios, which likewise 


a obtained from 2-spored ascı 
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| | Segregation from the hybrids | 

















| Crossing | Hybrid Maltose 1 Non-fermenters 
| No fermenters 3 
S Itahcus x M,| 145 |22=62 9 per cent! 13=:37 1 percent |, 
S Itahcus x M, 147 27=67 5 P 13=32 5 “i 
S Itaheus x M,| 149 |26=743 ;, 9=257 4 
| 75 35 








Theoretically, a 2-gene segregation should give 
75 per cent fermenters to 25 per cent non-fermenters, 
since we had previously demonstrated that there 
exists a cross-over value of approximately 50 per 
cent between each of the M-genes and tts centromere 
Thus the 110 single-spore cultures from Hybrids 145, 
147 and 149 should have yielded 82 5 fermenters 
and 275 non-fermenters The observed figures, 
75 35, differ from the theoretically expected by 
7 5, which ıs only 1 65 times the standard error (4 54) 

No fundamental differences in the biochemical 
nature of the four M-genes have as yet been 
demonstrable 

6 WINGE 
C ROBERTS 
Physiological Department, 
Carlsberg Laboratorrum, 
Copenhagen 
Sept 19 
1 Gulland, R B, OR Lab Carlsberg Sér Physwl , 24, 347 (1949) 
2 Winge, Ö , and Roberts, C , tind , 24, 263 (1948) 
2 Winge, Ö , and Roberts, C , wd , 25, 35 (1950) 
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Colchicine-induced Tetraploidy in Luzula 
purpurea Link 


Luzula purpurea has been the subject of constant 
research ın our laboratory since Malheiros and Castro! 
observed the unusual behaviour of its chromosomes 

In the spring of 1950, we succeeded m induemg 
tetraploidy m seedlings of this species, after immersing 
aenal parts m a 05 per cent colchicine solution 
Following this treatment, the plants exhibited a 
strıkıng growth retardment and delay m flowering 
One of the treated plants showed the usual morpho- 
logical characteristics of mduced tetraploids, mainly 
more pointed and thicker leaves with a darker green 
colour 

Cytological analysis of pollen mother cells revealed 
chromosome duplication, namely, 2n = 12 instead of 
2n =6 Moreover, it was observed that these” 
chromosomes were shorter and thinner compared 
with the normal ones in diploid plants 

Chromosome behaviour 1s, m most cases, simlar 
to that described by Malheiros, Castro and Camara?. 
Throughout prophase and metaphase I, they form 
polyvalent associations, and at anaphase I, 12 
chromatids may clearly be seen going to the poles 
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Diads are thus formed with 12 daughter chromo- 
somes in each nucleus (Fig 1) Metaphase II pro- 
ceeds in the normal way for the species, and after 


“anaphase II, 6 chromosomes are included ın each 


telophasic nucleus (Fig 2) Every other division 
until pollen germination seems to follow closely the 
general features described earlier! 

In a few cases irregularities were noticed, as, for 
example, tetrads with 5 and 6 nuclei, contaimmng each 
& variable number of chromosomes, but never less 
than 3 

Pollen grams enclosed withm the common mem- 
brane show a striking swelling, giving the tetrads a 
very pronounced lobulate appearance 

A more detailed cytological study of these auto- 
tetraploids will be published shortly 

T MELLO SAMPAYO 
D Castro 
Estação Agronómica Nacional, 
Sacavém, Portugal. 
Sept 7. 
1 Malheiros, Nydia, and Castro, D , Nature, 160, 156 (1947) 
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Effect of Azide on the Respiratory System 
of Aerobacter aerogenes 


Sopium azide, a substance which has been widely 
used in the study of various metabolic problems, 1s 
known to have three main effects (a) ıt combines 
with several metallo-protems, in particular with 
hematin compounds, a9d thus strongly mbhubits 
respiration! , (b) ıt mbhibits processes of assrmilation 
and synthesis m micro-organisms? , and (c) it mter- 
feres with the oxidative metabolism of cells by 
preventing the uptake of inorganic phosphate? The 
last two cffucts arise probably from the same cause 
The inhibition of respiration ıs usually very strong 
and will tend to mask any other effects Some cases 
of azide-resistant respiration have been reported’ , but 
the phenomenon could not be explained 

For the followmg expermments a stram of Aero- 
bacter aerogenes kindly given to me by Dr E F 
Gale was cultivated in ordmary broth medium at 
30°C The cells from 16-hr cultures were thoroughly 
washed with water and resuspended in 0 I M phos- 
phate buffer Respiration-rates were measured in 
Barcroft manometers at 30°C With glucose as 
substrate, the respiration of the bacteria was not 
inhibited by sodium azide, even ın concentrations as 
high as 1/100 at pH’s varying between 5 5 and 7 8 
In fact, a marked acceleration was observed How- 
ever, ın presence of succinate or acetate, 1/300 azide 
inhibited the oxygen uptake by more than 60 per 
cent At first sight one might suppose that the 
oxidation of glucose does not proceed through the 
same final cham of reactions as does sucemate or 
acetate But with these substrates the anaerobic 
reduction of methylene blue, as measured in Thunberg 
tubes, was inhibited by azide to the same degree 
(more than 60 per cent) as was the respiration in 
manometers It thus appears that the site of the 
inhibitory action 1s a dehydrogenase rather than the 
final step m the oxidation reaction chain, namely, 
the cytochromes. Further evidence ın favour of this 
view was obtained in spectroscopic expermments which 
clearly mdicated that azide did not combine with 
any of the cytochrome components of this organism 

In the oxidation of glucose, 1/300 azide increased 
the oxygen uptake by more than 100 per cent 
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Table 1 EFFECT OF AZIDE ON THE RESPIRATION AND ON THE 
ANAEROBIO REDUCTION OF METHYLENE BLUE BY Aerobacler IN THE 
PRESENCE OF VARIOUS SUBSTRATES 


2 






















+ 
Methvlene blue 

Qo, reduction time (sec ) | 

Without | With 22/300 | Without | With 31/300 
Substrate azide adide azide azide 
Glucose 117 245 170 50 
Fructose 119 116 165 145 
Galactose 51 54 190 | 170 
i . 








and the rate of anaerobic reduction of methylene 
blue by 300-400 per cent This action was highly 
specific for glucase, with fructose, a sugar which 
was oxidized at the same rate as glucose, or with 
galactose, azide did not produce any appreciable 
increase 1n the rate of oxygen uptake or of anaerobic 
reduction of methylene blue (Table 1) Moreover, 
azide had no effect on pyruvate oxidation, a substance 
which was formed in very large amounts during the 
oxidation of glucose, and must therefore be an 
unportant intermediate in its aerobic breakdown 
These facts show that azide probably acts on the 
earlier steps of glucose oxidation When washed cells 
were suspended ın glycyl—glycine buffer plus glucose, a 
similar acceleration by azide was observed 

Table 2. EFFECT OF AZIDE ON THE AERORIO BREAKDOWN OF GLUCOSE 

BY Aerobacter aerogenes AT 30° 


65 mgm bacteria (dry wt) Duration of experiments, 30 min 
Results expressed in zmoles 


Without azide Wath 31/800 aude 


Oxy gen uptake 8 25 17 
Glucose utihzed 6 
Pyruvic acid found 7 

Lactic acid found 

Carbon dioxide out- 


pu 
Respiratory quotient 





A preliminary study of the action of azide on the 
intermediary metabolism of glucose was made ın the 
following way Oxygen uptake and carbon dioxide 
output were measured by the Dixon—Keilin method’ 
and the amount of glucose utilized during the experi- 
ment was estimated, as were also the pyruvic and 
lactic acids present at the end of the experiment 
(Table 2) The quantities of oxygen taken up, car- 
bon dioxide produced and glucose utilized were all 
doubled by azide, the quantity of pyruvic acid formed 
was increased by 50 per cent, whereas that of lactic 
acid was slightly decreased It 18 interesting to note 
that the quantity of pyruvic acid was exceptionally 
high, even in absence of azide, whereas ın anaerobic 
experiments only very small amounts were found 
The carbon deficit, especially in the presence of 
azide, 1s probably due to the formation of acetate, 
for which no analytical figures are available. 

Further experiments will show whether the specifi 
action of azide on the oxidative breakdown of gluco: 
is related to phosphorylation 
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Physiological Effects of Trihydroxy-N- . 
Methylindol and its Reaction with Copper 
lons 


TRIHYDROXY-N-METHYLINDOL, a highly fluorescent 
substance derrved from adrenochrome?~*, sensitizes 
the smooth muscles of the cat to the excitatory 
(nictitatmg membrane) and mhibitory (non-pregnant 
uterus) actions of adrenaline® 

This substance has a great affinity for copper ions 
The fluorescence of a 2 xX 10° solution disappears 
in three minutes at laboratory temperature in the 
presence of 1 x 10 copper ions (as copper sulphate) , 
ut inhibits the oxidation by copper 1ons,of adrenalime 
in aqueous solution. A substance has been isolated 
and analysed which corresponds to the formula 
C,H,NO,Cu -+ H,O or ©C,,H,,N,0,Cu, + 2 H,O 
(found ©, 42, H, 36, N, 51, CysH,,N,0,Cu, 
requires ©, 41 5, H, 35, N, 5 4 per cent) 

The hypothesis may be put forward that the physio- 
logical actions of trihydroxy-N-methylindol (decrease 
of bleeding tıme! and of capillary permeability, 
sensitization to adrenaline) are related to 1ts copper- 
binding activity m accordance with the general 
concept formulated by Lavollay?, Javillier and 
Lavollay®, Clark and Geissman®, ım order to explam 
the ‘vitamin P’-like actions of flavonoids and related 
substances 
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‘Y-Protein’: a New Component of the 
Muscle Machine 


We have recently shown! that if rabbit muscle 
is extracted with a solution of high ionic strength 
(potassium chloride > 0 5), the electrophoretic test 
(Tiselrus~Longsworth, see ref 2) shows, besides the 
proteins already described?~’, a new component that 
we have called ‘Y-protem’. At ionic strength 0 40 
and pH 7 4, 1b moves more slowly than 8-myosm 

This new protein exists only in extracts of normal 
resting muscle If the muscle has been previously 
ubjected to contracture by pharmacological means 
monoiodoacetate) or rigor mortes, neither Y-protem 
or S-myosin can be found m the extracts if potassium 
nloride 1s used for the extraction’ This is due to the 
esence of strong linkages between those protems and 
¿scle stroma, m the contracted state These lmkages 
not be broken by potiassimm chloride, but are broken 
potassium jodido or pyrophosphate solutions!, 

[o have succeeded in isolatmg Y-proten Normal 
g muscle is progressively frozen m a — 20°C 
ber, cut m 50-4 slides by we of a freezing- 


ome, extracted for ton minutes with B vol 
Edsall solution (06M potassrum chloride, 
Sodium boarbonato, OMM sodium car- 


bonate, the addition of 03 per cent adenosme- 
triphosphate does not affect the amount of Y-protem 
extracted) Extraction and the followmg operations 
are carried out m a cold room at + 1° © After ) 
centrifugation, the hqwd ıs progressively mixed witht 
saturated ammonum sulphate solution at pH 6 00 n 
(53 ce sulphate sô ation for 100 cc extract, which 
corresponds to 35, ber cent saturation) 

The electrophotetic analysis of the precipitate . 
shows that ıt contams «-myosm (actomyosm), Y- 
protem and some myogenes §-myosin remaims in: 
the solution (it 1s precipitated only at 37-40 per cent 
saturation m amma¢nium sulphate at pH 6 00°) The, 
precipitate contammg Y-protem ıs washed with 
ammonium sulphate solution at 35 per cent saturation, z 
and dissolved in 0 1 M potassium chloride at pH 7 6°, 
The solution, which ıs rather turbid owing to the; 
presence of actomyosm, is dialysed against a solution y 
of u. 0 05 (0 016 disodium hydrogen phosphate, 0 002, 
sodium dihydrogen phosphate) The actomyosin 1s 
precipitated and Y-protem remains m the solution 

Electrophoretic controls show that only one com- 
ponent 1s present A Its velocity 1s ‘ 


| Sa 
at p 0 40, pH 7 44.4 — 27 x 10-6 sag ba Sen 


atu 0 10, pH 7 60 — 34x 10° om /volt/sec 


In an extract of whole muscle, m which Y-prote. |‘ 
1s presént as well aš all the other muscle protems, t - 
velocity of the Y-protem 1s much reduced Ee 


atu 0 40and pH7 40 2 65 +0 1x 10cm /volt/sed“ 


Solutions of Y-protem are rather clear, shght'y : 
viscous and do not show double refraction of flow 
Optical properties do not depend on ionic strengtk 
between 0 005 and 0 5 

Y-protem ıs msoluble m distilled water, fairly 
soluble in solutions at p. 0 005, pH 7 4 The fact that 
the new protein can be extracted only by usmg 
solutions of at least a hundred times 10mc strength 
indicates that Y-protem 1s not free m the muscle 
cell, but connected to some part of the msoluble , 
stroma from which it is liberated by solutions of ~ 
Ingh 10m0 strength 3 

This property explains why Y-protem has not 
been isolated before It cannot be present in low 1oni¢ 
strength extracts such as those prepared for isolation ? 
of the proteins of the myogen group or the X-globu-*’ 
lns When extracts of high onic strength are made, 
they are usually prepared to extract the myosins— ; 
which are precipitated by dilution—and Y-proten—~ 
1s not precipitated ın those conditions, bemg still 
soluble at u 0 005 M \ 

That the bimdmg forces whch maimtam the | 
Y-protem m the muscle cell are considerably m- 
creased ın the contracted state seems to be a proof 
that the new protem takes part m the constitution 
of the muscle machine 


’ 
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Folic Acid, Vitamin B,, and Nucleic Acid 
Synthesis in Lactobacillus casei 


, A RELATIONSHIP between folic acid and certam 
constituents of nucleic acids m micro-organisms has 
been known for some time! This has been ascer- 
tamed more directly by the ree .t demonstration? 
that partial deficiency of fohe sad m a medium 
otherwise favourable for rapid grow h of Lactobacillus 
caser results ın impairment of the synthesis of deoxy- 
ribonucleic acid but not of ribonucleic acid According 
to Stokes’, folic acid may function m an enzyme 
system responsible for the synt.esis of thymine, 
which m turn ıs used for forming nucleic acids Presum- 
ably, this takes place through its deoxyriboside 
4yymidine with mvolvement of vitamm B,, 4, the 
nediation of which in nucleic acid synthesis has also 
sen shown? This and other functional relationships 
vetween folic acid and vitamm B, * suggested an 
anvestigation of their effects, singl, and together, on 
nucleic acid metabolism 
With L case, (ATCC 7469) grown m a medium? 
varied with respect to concentrations of folic acid 
(I 2derle) and vitamin B, (crystallme, Merck), some 
-results of a typical expermment 3 set forth m the 
accompanying table Nucleic acids were extracted 
by, Schneider’s procedure? Ruibenucleie acid was 
tprmined by the oremol methoc’ and deoxyribo- 
clac acid by the diphenylamine reaction® m surb- 
le aliquots of this extract 
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Methionine and the Formation of Pigment 
by Yeasts 


YEAST 47 1 grows well m a defined salts-glucose— 
ammonia medium, contammg p-ammobenzoie acid, 
biotin, pantotheme acid and mositol? This medium, 
supplemented with 500 ugm of xr- (or 1,000 ugm. of 
DL-) methionme per ml, but contaming suboptimal 
concentrations (0 003-0 04mygm /ml) of p-brotm, 
yields yeast crops after 72-96 hr at 28° which are 
unusual m that they are pmk m colour Other 
conditions bemg suitable, the colour is not formed 
(1) ıf any other ammo-acid 1s substituted for 
methionine; (2) if the concentration of p-biotin 18 
raised to 008 mygm/ml , (3) m the presence of 
optimal biotin, but suboptimal pantothenate, p- 
amumobenzoic acid or mositol Formation of the 
pink pigment 1s thus associated with the presence 
of methionme and with a relative deficiency of biotin. 

If, however, p-ammobenzoic acid 18 omitted from 
the medium and replaced by adenine, methionme 
and Instidme*, no pigment is formed, nor is it 
possible to induce pigment formation m a stram of 
Schezosaccharomyces octosporus examined m these 
laboratories? which requires adenine, methionme and 
histidine for growth Agam, under conditions other- 
wise suitabls, but in the presence of 25ygm of adenme 
hydrochloride per ml of medium, pigment formation 
by yeast 47 ıs almost, xf not entirely, suppressed 
These observations, which suggest that a precursor 


À Ribonucleic acid* Deoxyribonucleic acid* Cell mass* O1N acid? per 
Supplement (per cent), (per cent) (gm perlt) |10c¢¢ medium (cc) 
Fohe acid 5 ugm /100 co 9 09 1 87 0 21 26 

sth eae. 8 42 2 82 0 48 12 14 
vilamnBsa 5 p , 9 39 1 25 0 21 2 26 
a ns a 9 50 2 93 0 24 7 50 
Fohe acid + vitamin By, 5 gm each/100 cc 10 26 2 26 0 20 2 38 
aap Ny w i £ 9 74 2 50 0 30 4 78 
i 200 4 » 9 28 3 82 0 68 12 43 


n , 


*24-hr growth, 1 72-hr growth 


As may be expected, folic acid enhances the 
synthesis of deoxyribonuclerc acid Similar results 
are obtamed with vitamin B,, although, from growth 
and acid production, it 1s seen that ıt could not 
-ompletely replace folie acid as a growth factor for 

caser. The mteresting observation, however, 1s 
rat there is a pronounced, and more or less all- 
round additive, effect of fohe acid and vitamm By, 
_ Other related metabolic activities are being studied 
D V REGE 
A SREENIVASAN 


Foods Section, 
Department of Chemical Technology, 
University of Bombay 
Aug 4. 
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of adenme 1s a further factor n pigment formation, 
are possibly related to those of Lindegren and 
Limdegren* who associate the formation of a pmk 
pigment by an artificially nduced mutant of Saccharo- 
myces cerevisic: with the teraction of excess methio- 
nme with a precursor of adenime (formed as the result 
of a ‘genetic block’ m adenme synthesis) and with 
other substances 

Pigment formation by yeasts under the conditions 
described 13 not confined to yeast 47, having been 
mduced ın strams of Schezosaccharomyces pombe, 
Sacchas omycodes ludungi, Saccharomyces carlsbergenses 
and five single-cell strains of brewer's yeasts (S 
cerevisv@) Certam of these strams form pigment m 
absence of exogenous methionine, possibly because 
relatively large amounts of methionme are synthesized 
by the cell. 

It 1s also noteworthy that, wherever the yeast 
crops are pink, a diazotizable amme (not p-ammo- 
benzoic acid) 1s present m the fermented medium 
The amme is not present when the nutritional en- 
vironment 1s such that normal, creamy-white yeast 


crops are obtained 
N S Corrs 


C RAINBOW 
Department of Industrial Fermentation, 
University of Brmingham Sept 15 
1 Rainbow, C, Nature, 162, 572 (1948) 
2? Cutts, N S and Rambow, C, J Gen Mvrolnol , 4 (1950) 
3 Northam, B E , and Norns, F W,J Gen Mwrobol (in the press) 


1 Iandegren, C C, and Lindegren, G@, Proe US Nat Acad So, 
33, 314 (1947) 
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Use of Antisera to identify Nodules 
produced by the Inoculation of Legumes 
in the Field 


In field trials with leguminous crops ‘inoculated’ 
with nodule bactena (Rhizobium), 1b 18 sometimes 
important to know what percentage of the nodules 
that may develop are, in fact, produced by the culture 
used for inoculation This problem arose ın some 
work the object of which wag to replace meffective 
strains of Rhizobium trofolet, which are abundant in 
some British soils, with a more effective strain used 
for noculating clover It was first important to discover 
whether the moculant strain could be established in 
the nodules of the crop under field conditions in 
which 1+ would have to compete with the native 
population of Rhizobvum trifolu already present in 
the soil In inoculation trials on such soils, a propor- 
tion of the nodules formed ın the imoculated plots 
will be produced by native Rhizobium of which a 
considerable variety of strains may be present 
Isolations can readily be made from nodules taken 
at random from the crop roots, but the identity 
of these isolates with the stram used for moculation 
18 difficult or even impossible to determine by cultural 
methods, because of the similarity between strains of 
Rhizobium m their appearance and behaviour on 
laboratory media. 


Table 1 


Locality 


Bosley Brook, Macclesfield, 
Cheshire 

Macaulay Institute of Soil 
Research, Aberdeen 

Woburn Experimental Station, 
Bedfordshire 

Essex Institute of Agriculture, 
Writtle, Essex 


Experimenter 
[E © E Hemsted 
A B Stewart 
H H Mann 
B H Harvey 


Soil type 
Peat 
Loam 


Sandy 
Clay 





The antigenic constitution of Rhizobium trifoles (and 
probably of other groups of Rhizobium) 1s of such a 
type as to suggest the use of serological tests for 
this purpose Agglutination reactions have not shown 
the presence of any antigens common to all strains 
but have revealed a number of somatic and flagellar 
antigens, any of which ıs found ın some strains but 
not ın others, some of these have been found ın 
very few strains Tests with antisera against six 
Rinzoblum strains were made on 161 strains of 
Rhizobium trrfola from soils taken over a wide area 
in Great Britain Only seven of these were found 
capable of agglutination by antiserum against stram 
P Il and only ten by antiserum against strain 205 
It thus seemed possible that the presence of the 
inoculant stram in the nodules of the crop could be 
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determined by simple agglutimation tests on isolates 
from these nodules, 1f the stra chosen for mocula- 
tion contained one of the uncommon antigens likely 
to be absent or rare ın the local population of Rhzzo- 
brum trifola Its scarcity among these local strass” 
could be checked by testing isolates from uninoculated 

lots 
ý To test the feasibility of this ıdea, small field 
experuments with Montgomery red clover were laid 
down and sown in September 1943 at the localities 
shown in Table 1 

Plots were sown with unmoculated seed, others 
with seed inoculated with Rhizobium strain Cl F, 
which is agglutinated with antiserum against strain 
P 11, and others with seed inoculated with stram 205 
Both these strains produce nodules effective ın fixing 
nitrogen In the Macaulay experiment triplicate, and 
at Bosley Brook and Woburn duplicate, plots two 
yards square were laid down, the treatment bemg 
disposed at random At Writtle larger single mocu- 
lated plots 100 ft x 50 ft were separated and 
flanked by uninoculated plots Inoculations were 
carried out with suspensions in skim milk of bacteria 
from agar slopes 

After two to three months growth, clover plants, 
taken at random from the plots, were hfted, and 
isolations of Rhizobrwm were made from nodules also 
taken at random A second sampling of plants from 
the Macaulay experiment was made in the early 
summer of 1944 ‘The isolates from plots moculated , 
with strain Cl F were tested with antiserum against | 
strain P 11, those from plots inoculated with stram 
‘205 with homologous antiserum against this strain, 
and those from the uninoculated plots with both 
antisera The serological technique used was 
as described by Kleczkowski and Thornton! 
Table 2 shows the total numbers of isolates 
tested from each plot m the four experiments 
and the numbers that gave 0-type agglutimation 
with the test antisera 

Taking all the experrments together, more than 
half the nodules from plots moculated with stram 
CLF contaimed bacteria that were agglutinated with 
serum against P 11, and only one of the ninety-two 
isolates from unmoculated plots reacted with this’ 
antiserum Strain 205 was much less successful 
in infecting the crop Bacteria that reacted with 
antiserum against 205 were found in only fourteen 
of the ninety-two nodules taken from plots inoculated ` 
with this strain But here also serological identifica- 
tion of the inoculum in these nodules was supported 
by the fact that only two of the isolates from un- 
inoculated plots reacted with 205 antiserum 

These expermments thus suggest the feasibility of 
using specific antigens as tracers to follow the 


Table 2 TESTS oF Rhwzobrum ISOLATES FROM INOCULATED CLOVER RESULTS FROM INDIVIDUAL PLOTS 














E Plots inoculated with strain Cl F | Plots inoculated with stran 205 Uninoculated plots 
Total nodules | Positive to P11 | Total nodules | Positive to 205 | Total nodules | Positive to P 11 | Positive to 2 
tested antiserum tested antiserum tested antiserum Stra? 
Macaulay 6 3 6 
First sampling 6 4 6 $ 8 o 0 : 
6 3 6 1 6 0 0 Si 
Macaulay 6 3 ' 
Second samplng 6 4 s 9 § o o 
Bosley Brook 2 i x A A 5 i 
‘osley Broo! 0 10 4 10 
10 9 10 3 10 o å Z 
Woburn 9 5 9 1 9 0 0 7 
9 3 9 0 9 0 0 
Wniitle 18 5 18 1 18 0 o 
Total, all locahties 92 51 92 14 92, 1 2 











we | 
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behaviour of an inoculant strain of Rhizobrum m 
smfecting the crop m the field. Identification can be 
made more certain by the use of more than one test 
antiserum that reacts with the moculant strain and 
‘by including specific H-type reactions By such 
means moculant strains containing specific combina- 
tions of less rare antigens should be identifiable 
A development of the technique suggested here has 
been used successfully m more recent experiments 
carried out ın this Department, the results of which 
will be published elsewhero 
H Q THORNTON 
J KLECZKOWSKI 
Soil Microbiology Department, 
Rothamsted Experimenta! Station, 
Harpenden, Herts Aug 31 
1J Bact ,48, No 6 661 (1944) 


Effect of Molybdenum Status on the 
Ascorbic Acid Content of Plants in Sand 
Culture 


Tae role of molybdenum in higher plants 3s gener- 
arflly thought to be closely connected with the 
assimilation of nitrate nitrogen'? Requirements 
appear to be much reduced with ammonium nitrogen? , 
‘but recent work here has shown that presence of 
ammonium and nitrate together does not eliminate 
the need The nature of the system mvolved ım 
nitrate assumlation and the step activated by 
molybdenum are still obscure The suggestion that 
ascorbic acid may function m plants as an agent for 
nitrate reduction ıs not new, but has been given 
little consideration Recently, Virtanen and his 
associates‘ ë have found that seedlings given nitrate 
nitrogen may be unable to grow if the cotyledons 
or endosperm are removed unless ascorbic acid or 
glutathione or other reducing agents are supplied, 
whereas excised seedlings given ammonium nitrogen 
contmue norma] development in the absence of any 
supplements These observations were attributed 
to the an vwo effect of ascorbic acid m the seed reserves 
on nitrate reduction No information was available, 
however, as to the molybdenum status of their 
cultures There are also reports which indicate that 
plants supplied with nitrate contain less ascorbic & id 
than those grown with ammonium nitrogen** Other 
_nutmtional effects so far reported, except possibly 
~- that of manganese’, seem to have comparatively litle 
or no consistent influence 
In the course of a general mvestigation of possible 
means of nitrate or nitrite reduction ın plants, 1b 
seemed of interest to determine whether molybdenum 
status might influence the ascorbic acid content of 
plants under controlled sand culture éonditions 
Preliminary results given in the accompanying table 
iundieate that molybdenum deficiency consistently 
causes a striking (and generally significant) reduction 


























| Ascorbic acid (mgm /100 gm ) 
| (mean values} — Mo as % 
H Crop panera! of- Mo 
\ | -- Mo | + Mo 
| Tomato | šor | i 452 
] Brussels sprouts 48 9 155 3 314 
Marrowstem kale 53 2 | 169 9 34 2 
~| Cauliflower 65 7 263 9 249 
Rape 55 2 ! 199 7 280 
Savoy cabbage 88 5 | 184 5 371 
i Alsike clover H 92 5 209 0 4i 2 i 
56 5 139 5 40 5 
56 754 339 


Barley 
Sugar beet 2 
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in the apparent ascorbic acid content of several crops 
(as determined by rapid titration of leaf extracts in 
5 per cent metaphosphoric acid m copper-free water 
with 2 6 chlorophenol-mdophenol) Molybdenum- 
deficient plants were also injected through the petioles 
with 2-400 : gm molybdenum m 12-24 hr, while 
other plants in the same contayners remained umn- 
jected There was a detectable mse m ascorbic acd 
content in 24 hr , this increased to double that of 
the non-mjected plants ın 3-5 davs and attained 
75-95 per cent of normal (molybdenum-supplied) 
plants These effects were significant The first 
visual response to molybdenum was just perceptible 
in three days as chlorophyll formation, and growth- 
response could be detected about seven days after 
injection No further increase m ascorbic acid , 
occurred when molybdenum was supplied to normal 
plants m excess of the optimum requirement 
Molybdenum-deficient cauliflower plants given ascor- 
bic acid m the nutrient showed fresh chlorophyll 
formation after about seven days, followed by re- 
newed growth Addition of ascorbic acid to molyb- 
denum-deficient cultures of Aspergillus niger pro- 
duced a similar growth response, and norma! cultures 
had a higher redufeing activity The ascorbic acid 
content of cauliflower plants, kindly provided by 
Dr W Plant from a field-trial on an acid soil (Lower 
Greensand, pH 5 5), and showing typical symptoms 
of molybdenum deficiency’, was also significantly 
less than m normal plants which had been treated 
with molybdenum 

It would seem that neither disparity m growth nor 
lack of chlorophyll per se accounts for the effect of 
molybdenum Any assumption that molybdenum 
dwrecily activates a reaction between ascorbic acid 
and nitrate or nitrite would require the expectation 
of reverse results from those reported, and in any 
event ascorbic acid can reduce nitrite and 1s decom- 
posed slowly also by nitrate non-enzymatically and 
without metallic activation at 30-35°C}%* The 
failure to obtain further response to myection of 
additional molybdenum into normal plants does not 
exclude the possible role of this element ın ascorbic 
acid synthesis, as lack of precursors might have 
limited further production 

Two other possibilities, however, at present equally 
compatible with the results obtained, merit considera- 
tion Crook and Morgan! found that the reduction 
of dehydroascorbic acid by glutathione, although 
appreciable chemically, was greatly accelerated m 
many plant extracts by an enzymic system probably 
distinct from the systems responsible for ascorbic 
acid oxidation, and suggested this mechanism was 
responsible for the ‘protective action’ of sulphydryl 
groups Waygood?? and Davison!’ suggested that 
ascorbic acid is cychcally oxidized and reduced in 
systems linked to malic dehydrogenase ın wheat and 
formic dehydrogenase m pea The possibilty of 
linkage between nitrate reduction in higher plants 
and an anaerobic dehydrogenase via the catalytic 
influence of ascorbic acid (and dehydroascorbie acid) 
and its ‘protective’ intermediates!! 12 seems feasible 
Activ.tion of either the dehydrogenase or the de- 
hydroascorbic reductase by molybdenum might 
account for the results obtained here 

The alternative to be considered at present 1s that 
molybdenum may activate some other system re- 
sponsible for rapid mitrate reduction When this 
system fails to operate, the accumulated nitrate! ? 
may then cause oxidative loss of ascorbic acid extra 
to that due to other known systems The disturb- 
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ance of the normal ascorbic acid equilibrium im the 
plant might contribute to the characteristic symp- 
toms caused by molybdenum deficiency These views 
appear consistent with the requirements for molyb- 
denum in the presence of different nitrogen supplies 
observed described above 

It 1s hoped to test, and distinguish between, these 
possibilities by investigations now m progress and to 
bo reported later elsewhere 

Acknowledgment 1s made to the Agricultural 
Research Council for providing special apparatus for 
work on molybdenum deficiency Oneofus(E W J) 
is also indebted to the Council, and another (S © A) 
to the U P Government, India, for providing grants 
which have enabled them to participate in the work 
We also wish to acknowledge the advice of Dr A 
Pollard on the estimation of ascorbic acid in plant 


- extracts. 


E. J Hewrrr 
S O AGARWALA 
E W. Jonzs 
Long Ashton Research Station, 
University of Bristol. July 29. 
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Caudal Ribs in Geckos 


DurinG a comparative study of tho osteology of 
some Egyptian geckos, mcluding Stenodactylus steno- 
dactylus, ‘t'roprocolotes trypoluanus, T. steudnerr, Ptyo- 
dactylus hasselquistu, Hemidactylus turcaca, Tarentola 
mauritanica and T annularis, a rather interesting 
detail concerning the caudal region of the vertebral 
column was observed, which has not proviously been 
recorded in living Lacertilia so far as we are aware 
It concerns the presence of caudal ribs in geckos 
Among the above-mentioned species, such ribs were 
found in both Tarentola annularis and Ptyodactylus 
hasselquaster 

As a matter of fact, the caudal vertebre of Lacertilia 
are provided with promment transverse processes, 
which are particularly well developed m some lizards 
such as Liomastyx egyptiat It was found that m 
both Tarentola annularis and Ptyodaciylus hassel- 
quistu the transverse processes of the anterior caudal 
vertebra carried at ther distal ends small pieces 
of bone representing caudal ribs ‘These ribs 
are clearly articulatmg with the transverse pro- 
cesses, as seen in skeletons stamed with alizarme and 
cleared according to Hollster’s method? They are 
present on one side of the body only (see accompany- 
ing illustration) On the opposite side, the lateral 
process of each rib-hearing vertebra 1s equal m length 
to both the transverse process and caudal rıb of the 
BR as vertebra It 13 therefore reasonably assumed 
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Tarentola annularis Dorsal view of the two sacral vertebre antl / 
the anterior five caudal veitebre CR, caudalnib, C F , caudal 
vertebra, SW, sacral vertebra, T Po transverse process 


that the caudal ribs, which are freely articulating 
with the transverse processos of one side, are com- 
pletely fused with the corresponding processes of the 
opposite side : 

Jn primitive Tetrapoda ribs aro present m the 
different parts of the vertebral column, including not 
only the cervical, dorsal and sacral, but also the 
caudalregion Thus Williston? states that m Amphibia 
and reptiles the ribs “‘primitively articulate with all 
vertebra, at least as far back as the middle of the 
tail” In the fossil amphibian Logyrunus the anteric< 
caudal vertebrie are provided with mb facets, as 
described by Watson* Long and massive caudal 
ribs, which aro quite similar to the dorsals, have 
been also described by Watson® ın the fossil reptile, 
Seymouria Thus the well-developed caudal ribs, 
described in fossil Tetrapoda are still retained ın the 
form of a series of rudimentary structures present in 
the caudal region of some lvmg geckos 

M R Ex-Tovni 
A KHALI 
Department of Zoology, 
Faculty of Science, 
Fouad I University, at 
Cairo Nov 18 if 
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4 hago S W , “The Osteology of Reptiles’ (Harvard Un Pres 
* Watson, D,M S, Phil Trans Roy Soc, Lond , B, 214 (1926) 
$ Watson, D M S, Proc Zool Soc, Lond (1918) 


p-Hydroxybenzoic Acid: a New 
Bacterial Vitamin 


Mutant 83-1 of Escherichia col, isolated by tho 
penicillm method?, ıs blocked at an early stage ır- 
aromatic synthesis, ib responds to a quadruple 
supplement of tyrosine, phenylalanme, tryptophano 
and p-ammobenzoic acid Whereas the quantitative 
requirements for the three ammo-acids are similar 
to those of mutants with smgle requirements for 
these compounds, growth ıs very slow with 0 005 
ugm /ml of p-aminobenzoie acid, a concentration 
sufficient for optimal growth of a mutant blocked 
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specifically m p-ammobenzoic acid synthesis ‘Higher 

concentrations of the acid, up to 1 ugm /ml , provide 

more rapid, yet less than normal, growth of mutant 

83-1 Normal growth-rate, however, appears with the 
-addition of shikimic acid (a 2,3,4,5-tetrahydrogallic 
.- acid) 

Shikmmic acid has been reported to be a precursor 
of the above four aromatic metabolites? * The facts 
presented here lead one to postulate a fifth meta- 
bohte, compound Y, thet can be formed readily 
from shikimic acid and less readily from p-ammo- 
benzoic acid A substance with Y activity was, mdeed, 
found m culture filtrates of the parent wild type, and 
was distinguished by paper chromatography (usmg 
response of 83-1 for recognition) from p-ammobenzoic 
acid and shikimic acid Chromatography was com- 
pleated by the presence of Y activity ın the paper 
(Whatman No 1) 

The derivation of Y from shikimic acid or p-amino- 
benzoic acid m the cell suggested the possibility of 
a simple aromatic structure The activity ın filter 
paper further suggested that the substance involved 
might already be known from studies on wood 
chemistry Fifty available aromatic compounds were 
therefore tested Among these, only p-hydroxy- 

“penzoie acid was active, as little as 0 01 ugm jml 
supported rapid growth of 83-1 ın the presence of its 
quadruple supplement The active matenals m 
culture filtrate and filter paper were indistiguishable 
from p-hydroxybenzoic acid by paper chromato- 
graphy with three solvents The high order of activity 
shown by p-hydroxybenzoic acid leads us to propose 
that ıt be considered a bacterial vitamim It may be 
further noted that wild type Æ cols also excretes 
several other vitamins, mncludmg -ammobenzoic 
acid? ~ 

The method of mutants has been widely used for 
the discovery of metabolic precursors, the present 

; observations represent an extension to the recognition 
of a new metabolite We have found p-hydroxy- 
benzoié acid, hke p-ammobenzoic acid, m significant 
concentrations (relative to microbiological require- 
ments) ın yeast autolysate but not ın hver extract. 
p-Hydroxybenzoie acid, therefore, has promise as a 
model for synthesis of chemotherapeutic analogues 
selectively toxic to micro-organisms This hope is 
encouraged by the observation that the growth- 
slowmg effect exerted on E colt by 100 pgm jml 
of 4,4’-dihydroxydiphenyl sulphone (kindly furnished 
by Dr M E Hultquist of the American Cyanamid 

‘Company) ıs partly overcome by 01 ygm/ml of 
p-hydroxybenzoic acid 

BERNARD D Davis 
US Pubhe Health Service, 
Tuberculosis Research Laboratory, 
Cornell University Medical College, 

New York 21, NY Oct 17 
‘Davis, B D , Proc US Nat Acad Ser, 35, 1 (1949) 
* Davis, B D , Experrentaa, 6, 41 (1950) 

*Davis, B D, J Biol Chem (in the press) 


Deamination of Aqueous Solutions of 
t-Serine by X-Radiation 


Tue deammation of glycme by X-radiation! 1s 
dependent on the concentration of the glyeme solu- 
-tion in a way that is different from the more common 
relationship of yield/concentration found for solutions 
of many morganic solutes? and viruses*, and, for 
example, carboxypeptidase‘ The imactivation of 
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‘this enzyme by X-radiation ıs mdependent of the 
concentration over a wide range, except m extremely 
dilute solutions (less than 3 x 108 M) The yield 
of ammonia, however, from glyeme and other amino- 
acids shows a contmuous rise up to nearly saturated 
solutions, that is, an approximately 20 per cent 
solution m the case of glycme ‘The liberation of 
sulphur from thiourea‘ follows a similar course The 
yield/concentration relationship 1s not confined to 
substances of low molecular weight, for McDonald 
has recently found! that trypsm, which has apparently 
the same molecular weight as carboxypeptidase, also 
shows a similar rise up to a 1 per cent solution (the 
highest concentration which could be used for 
technical reasons) a8 


It was of interes$ to find conditions under which, * 


it would be possible to show that the rise of yield ° 


* 


$ 
` 


with concentration of the amımno-acıd, which cannot. - 


be expected to contmue imdefinitely, would show 
signs of a ‘levelling off’ Glycime, while possessing a 
reasonably high solubility, has too low an 10m yield 
for this purpose On the other hand, pu-serme, which 
has the advantage of an 1omic yield almost double 
that of glycme at equimolar concentrations (ionic 
yield for DL-serme 1s 4 2 for a 5 per cent or nearly 
saturated solution), 1s far too insoluble 
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Concentration (“gm /ml ) 
Yield/concentration curve O—O-—-, L-serinc, @®—@—, glycine 
X-ray dose, 166,000 r 
L-Serme, however, combmes the two features— 
high solubility and high enough 1ome ynreld—desirable 
for a study of this kmd The accompanymg graph 
compares the deamimation of glycine and u-serme 
over the complete range of concentrations and shows 
that, m general, the curves for both acids follow 
sunilar trends In the L-serme curve, however, at 
nearly saturated solution there 1s a distinct ‘levelling 
off tendency in the yield of ammonia All solutions 
in this investigation were air-saturated, and the con- 
centrations stated are weight of ammo-acid/ml of 
solution 
W M Date 
J V Davmæs 
Biochemistry Department, 
Christie Hospital and Holt Radium Institute, 
Manchester 20 Sept 1 
? Dale, W M, Davies, J V , and Gilbert, © W., Biochem J , 45, 93 
(1949) Stein, G, and Weiss, J, J Chem Soc, 3256 (1949) 
*¥neke, H ‚and Hart, E J,J Chem Phys , 3, 60, 365 and 596 (1935) 
3Lea, D , Smith, K M , Holmes, B , and Markham, R , Parasu , 86, 


110 (1944) Friedewald, W F ,and Anderson, R S,J Esp M&, 
74, 463 (1941) 
‘Dale, W M, Gray, L H 
Soc, A, 242, 33 (1949) 
ë Dale, W M, and Davies, J V , Nature, 163, 64 (1949) 


*McDonald, M R Ann Rep Depart Genetics, Carnegie Institution 
of Washington, Cold Spring Harbor, N Y (1949-50) 


, and Meredith, W J, Phal Trans Roy 
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FORTHCOMING EVENTS 


(Meeting marked uth an csterrsh * 18 open to the public) 
e 


Tuesday, January 2—Friday, January 5 


INTERNATIONAL ASSOCIATION FOR JIYDRAULIC RESEARCH (at 
Bombay, India) 


Tuesday, January 2—Saturday, January 6 


BRITISH TREST FOR ORNITHOLOGY (at the Edward Grey Institute, 
Qxford) —Annual Conference on “Bird Biology for Students’ 


Wednesday, january 3 


INSTITUTE OF FUEL (at the James Watt Institute Great Charles 
Btrest, Birmingham), at 2 30 p m — Papers on “Drying of Fuel, Sand, 
ete” $ 

MANCHESTFR FEDERATION OF SCIENTIFICO SOCIETIES (in the Chem- 

astry Lectur: Theatre, The University, Manchester), at 3 p m —Prof 

> B Grtham Cannon, FRS “Animals that live in the Sea’ (Christ- 

mas Lecture for Young People) (To be repeated on Thursday, January 
+*4,~at the same time and place ) 

+ ROYAL MrTEOROLOGICAL SOCIETY (at 49 Cromwell Road, London, 

~ SW7),at5pm—Mr F H Ludlum “Clouds” (Vacation Meeting ) 

ROYAL PHOTOGRAPHIC SOCIETY, KINEWATOCRAPH SECTION (joint 

meeting with BAS at Pilm House Wardour Street, London, W C 2), 

at 7 pm—Mr Brian Langley The Split Beam Process” 


os, 


Thursday, January 4 


INSTITUTE OF METATS, BIRMINGHAM SECTION (at the James Watt 
Memorial! Instutute Great Charh» Street, Birmingham), at 6 30 p m — 
Discussion on ‘ Temperature Measurements”’ 

British INSTITUTION OF RADIO ENGINEERS, NORTH-WESTERN 
SECTION (at the College of Technology, Manchester), at 645 pm— 
Mr G W L Davis “Marine Radar” 

INSTITUTION OF WORKS MANAGERS, BRISTOL BRANCH (at the Royal 
Hotel, Bristol), at 715 pm—Mr A B Armstrong ‘ Motion Study” 


Friday, January 5 


’ INSTITUTION OF WORKS MANAGERS, NOTTS AND DERBY BRANCH 
(at the Midland Hotel, Terby), at 730 pm—r J W Hendry 
Production Lihciency via Time Study” 


Saturday, January 6 


BRITISH INTERPLANETARY Socrety (in the Tudor Room, Caxton 
Hall, Westminster, Tondon, SW1) at 6 pm—A Symposium on 
The Orbital Rocket” 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

Hoxotrs Grapvatrs (with eaperience in medical or veterinary 
research, and specialization in experimental pathology bacteriology, 

+ Virology or immunology) at a Ministry of Supply Research kst sblish- 
ment in South-West England- The Ministry of Iabour and National 
Service, Tuchmical and Serentific Register (K), York House, Kingsway, 
London, WC 2 quoting G 326/50 (Januarv 

LreruRFR IN CHEMISTRY—The Clerk to the Governors, South-East 
Essex Techaoical College and School of Art, Longbridge Road, Dagen- 
ham, Essex (January 6) 

TECHNICAL OFFICER (man, with a degree in Electrical Engineering 
and/or an equivalent professional quilfication aud industrial experi- 
ene in heavy electrical engineering) as Assistant to the Head of the 

Ble: trical Lngineering section of the Technical and Screntifie Register 

~~The-Minittry of Labour and National Service, Technical and Scientific 

Register (K), York House Kingsway, London WC 2, quoting 

D 581/A (Jo inuniry ©) 

HONOURS GRADTATES (with experience in medical or veterinary 
reseh, wid specialized in bacteriology, biochemistry, biophysics, 
immunalogs, virology or pathology) at a Ministrs of Supplv Research 
Estabhshment in bouth-West England—The Ministry of I abour and 
National Service, Technical ind Scientific Register (K), York House, 
Kingsway, London W C 2, quoting No G 339/30A (January 8) 

ENGINEER OFFICKRS (Mechanical and Aeronautical) and LLEC- 
TRICAT OFTICERS (with a previous cominission in RN ora University 
degre> of B Se (Engineenng) or acceptible equivalent) in the Roval 
Australiitn Navv~The Royal Australian Naval Jiamon Otheer, 
Dept LNA, Canberra House, 87 Jermyn Street, London, SW 1 
(January 12) 

LECTURER IN BOTANY AND GENERAL BroLoGgy—The Principal, 
Wiganand District Mining and Technical College, Wigan (January 15) 

LECTURER or SENIOR LECTTRER*in the subject of INDUSTRIAL 
ReIATIONS—-The Secretary of University Court, The Unversity, 
Glasgow (January 15` 

PHYsicist--The Secretary to the Management Committee, Liverpool 
Radinm Institute Liverpool (January 15) 

PRINCIPAL SCIENTIFIC OFFICER (with a first- or second-class honours 
degree, preferably in Naval Architecture, or high professonal attain- 
ments in that subject) in the Slup Division of the National Physical 
wAburitorv, Teddington— The Sceretary, Civil Service Commission, 

<= entite Branch, Trinidad House Old Burlington Street, London, 

* W1, quoting No 3408 (January 18) 

LLLRCTRICAL ENGINEPR or PHYSICIST with knowledge of application 
of electronics (cxecpt radio) to sew otific mvestigahion and develop- 
ment worx—The Natidnal Coal Board, Establishments (Personnel), 
Hobart House, Grosvenor Place, London, SW% t quoting TT/281 
(January 24) 
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Puysicisr with special knowledge of the properties of matter ¢ 
of aerodynamics with reference to the problems of flow-—The Natione 
Coal Board, Establishments (Personnel), Hobart House, GrosveLu 
Place, London, S \ 1, quoting TT/282 (Tanuary 24) 

TECHNICAL SECRITARY (with an honours digree In science, wih 
chemistry or fue] technology as major subjects, or an | onours di gree 
in technical serence, in fuel technology or chemistry, or equivalen” 
quabfications}, Coal Research Sechon, North Rvde,«Syduey— The 
Chief Scientific I raison Officer, Austrahan Sercntific Jiaison Ofhece, 
ere House, Kingeway, London, W C 2, quoting No 3162 (January 


PROFESSOR and a SENIOR LECTURER IN THE DEPARTMENT OF LOCAL 
GOVERNMENT AND PUBIIC ADMINISTRATION of the University of the 
Witwatersrand, Johannesburg—The Secretary, Associition of L niver- 
ae of the faeces Commonwealth, 5 Gordon Square London, W C1 

anuary 31 

READER IN PATHOLOGY at the University of Adelaide—The Seere- 
tary, Assomation of Universities of the British Commonwealth, 
5 Gordon Square, London; W C1 (January 31) 

SENIOR LECTURFR IN THE DEPARTMENT OF PATHOLOGY, University 
College of the West Indies—The Secretary, Senate Committee on 
Higher Education mn the Colones, Senate House, Universit, of London, 
London, W C1 (January 31) 

TECTURER IN EDUCATIONAL PSYCHOLOGY—The Registrar, Univer- 
sity College, Hull (February 10) 

JUNIOR l PCTTRERS IN TROPICAL MEDICINE, PROTOZMOTOGY AND 
HELMWINTHOLOGY- The Dean London School of Hygiene and Tropica; 
Medicine, heppel Street, Gower Street, London M (1 (1 cbruary 28) 

PROFESSOR OF PHITOSOPHY at the Unversity of the Witwatersrand 
Johannesburg—The Secretary, Associition of Universities of thi 
gies Commonwealth, 5 Gordon Square, London, W Ci (February 
23. 

Brongest (who will also undertake hydrography), and MATYNE 
Biouwogssts (2), in the West African Fisheries Research Institute 
being established 1p Sierra Leone—-The_ Under Seereturs of State, 
Colonial Office (Research Department), Sanctuary Buildings, Great 
Smuth Street, london, SW 1 

ELECTRICAL ENGINEER (hydro electric) to the Central Wleetrieity 
Board, Federation of Malaya—The Crown Agents for the Colonies, 
4 Millbank, London, SW 1, quoting M 25728 B 

METEOROLOGIST in the East African Met -orolocical Depirtment— 
The Director of Recruitment (Colon Service), Colonial Office, 
Binetmar p pungs, Great Smith Street, London, $\\ 1 quoting 
27118/10/50 i 

WORKS ENGINEER in the Division of Atomic Energy (Production) 
Ministry of Supply Factory, Capcenhurst, to be responsible for all 
factory engineering services—The Mimstry of Supply, Drvmion of 
Re oa (Production), Risley, Warrington, Lanes, quoting 

el 





REPORTS and other PUBLICATIONS 


(not included ın the monthly Books Supplement) 


Great Britain and Ireland 


Anglo-American Counc] on Productivity Productivity Repor 
Packaging Pp aui+58+-11 plates (London and New York Angio- 
Ameritan Council on Productivity, 1950) 2s 6d {510 

Philusophical Transactions of the Roval Society of London Series 
A Mathematical and Phvsieal Scrences No 857, Vol 243 A 
Theory of the Origin of Microseisms By M S Ionguet-Higgins 
Pp 36 8s No 858, Vol 243 Thermodynamics and Rheological 
Behaviour of Elasto-\ iscous Systems under Stiess By F H Garne 
A H Nissanand G F Wood Pp 37-66 7s (London Cambridg 
University Press, 1950 ) (sir 

Philosophical Transactions of the Royal Society of London Serie 
B Biological Smiences No 619, Vol 234 The Transplantation of 
Normal Tissues, with Special Reference to Auto- and Homatraneplants 
of Thyroid and Spleen in the Antetior Chamber of the bye, anc 
subcutaneously, in Guinea-pigs By M F A Woodruff and Hazel @ 
Woodruff Pp 559-582-+-plates 28-30 (London Cambridge Univer: 
sity Press, 1950) 118 {510 


Other Countries ` 


Proceedings of the American Academy of Arts and Sciences Vol 
78, No 3 Some Interspecific Relationships in Phacellia subgenus 
Cosmanthum by Lineolo Constance, On the Theory of Acoustic 
Radiation Pressure by J S Mendousse, Thermodynamic Relations 
in a-Varmble Systems 10 Jacobean Form, Part 1, General Theory 
and Appheation to Unrestricted Systems, by F H Crawford Pp 
135-184 125 dollars Vol 78 No 4 The Lower Pernuan Insect: 
of Kansas, Part 10, The Order Protorthoptera—The Family I romot 
tende and its Relations By Frank M Carpenter Pp 185-219 
T dolar (Boston, Mass American Academy of Arts and Saentos 

a0 

World Tlealth Orgamzation Technieal Report Senes, No 20 
Jont [LO/WHO Committee on the Hygiene of Seafarers Repo 
on the First Session Pp 10 (Genève World Health Organizatiox 
London HM Stahtonery Office, 1950) 9d , 10 cents 51 

Acta Argentina de Fistologia v Fruopatologia’ Vol 1, No 1 P; 
291 (Cordoba Universidad Nacional, 1950 } 5] 

Canada Department of Resources and Development, Develo 
ment Services Brinch National Museum of Canada Bulletin Vo 12 
(Biological Series Yo 39) The Flora of Bie and the Gisp: Peninsul 
Quebec By H J Seoggan Pp 1v+399 (8 plates) (Ottawa King's 
Printer, 1950} 1 dollar [51¢ 

Report of the Twentv-seventh' Meeting of the Austraban and Net 
Zealand Association for the Advancement of Seente, Hobart Meetin, 
Januiry 1949 Edited by Prof S Warren Carey Pp xl+231 
(Hobart Government Printer, 1950 ) [51 


